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GOVERNMENT/INDUSTRY AERONAUTICAL CHARTING FORUM

Instrument Procedures Group


(Originally presented at ACF 92-02)
 
HISTORY RECORD
 

FAA Control # 92-02-110 

SUBJECT: Cold Station Altimeter Settings 

BACKGROUND/DISCUSSION: The United States Air Force and the Canadians apply 
corrections to minimum instrument approach altitudes from the FAF inward, during periods 
of very cold weather conditions, or cold weather conditions in combination with terrain more 
than 2,000 feet above airport elevation. Where terrain significantly higher than the airport 
elevation underlies approach segments the problem is exacerbated.  At Medford, Oregon, 
for example, there is terrain that is 6,000 feet higher than the airport, which underlies the 
intermediate segment of the VOR/DME-C SIAP.  The minimal 500 feet of intermediate 
segment obstacle clearance can be completely compromised with a surface temperature no 
colder than -50 degrees c. 

RECOMMENDATION: The FAA should institute a directive procedure similar to that used 
by the USAF for cold weather operations. Where individual SIAPs are identified to have 
minimal obstacle clearance over terrain that is greater than 2,000 feet above the airport 
elevation, such procedures should be annotated to apply cold altimeter corrections to the 
intermediate and initial approach segments, in addition to the FAF inward. 

COMMENT: This recommendation would affect directive information contained in the 
Airman's Information Manual pertaining to the use of instrument approach procedures. It 
would also affect FAA Order 8260.19B to the extent that flight procedures personnel would 
be directed to identify and annotate SIAPs that have significantly high terrain underlying 
intermediate and initial approach segments. 

Submitted by: Charles K. Guy 
May 13, 1992 
AIR LINE PILOTS ASSOCIATION 

INITIAL DISCUSSION (Meeting 92-02): Records of the initial discussion and minutes of 
meetings 93-01 through 94-01 are not AVAILABLE. 

MEETING 94-02: Mr. Ruana observed that this is a problem with a long history, and the 
group agreed to leave open. 

ACTION: Non-specific/open item 
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MEETING 95-01: Mr. Lyle Wink, AVN-220, agreed to research this on-going problem, 
pending a study by AVN-100.  He will also look into the possibility of a conversion 
chart. ACTION:  AVN-220. 

MEETING 95-02: Lyle Wink, AFS-422, outlined concepts; however, due to the AFS/AVN re-
organization he did not have sufficient time to prepare a full briefing for this meeting.  Report 
deferred to the next meeting. ACTION: AFS-421. 

MEETING 96-01: Lyle Wink, AFS-440, led discussion on this issue.  Criteria development is 
in progress but not mature enough to be presented to the group.  Every attempt will be 
made to present draft criteria at the next meeting. ACTION: AFS-440. 

MEETING 96-02: Lyle Wink, AFS-440, briefed that the initial criteria they had developed 
was too broad in its application and needs further refinement.  Don Pate, AFS-450, noted 
that he had recently attended an ICAO Obstacle Clearance Panel (OCP) meeting where this 
issue was discussed. To date, there is no international consensus on this issue. ACTION: 
AFS-440. 

MEETING 97-01: Jim Nixon, AFS-440, briefed that criteria development is progressing, 
albeit slowly.  He noted that the impact on BARO-VNAV must now be addressed.  Areas of 
concern are the possibility of a requirement for dual minimums and the impact on VDP’s and 
descent angles.  Jim stated that AFS-440 hopes to have criteria development completed by 
the end of the year. ACTION: AFS-440. 

MEETING 97-02: Jack Corman, AFS-440, briefed that criteria development is progressing. 
He noted the following recommendations: 1) Publish a temperature adjustment chart in the 
front of the approach booklets; 2) Publish instructions in the AIM specifying how and when 
to use the chart; 3) Have air carriers identify locations exhibiting significant indicated altitude 
error, and make the following annotation on approach charts at these locations: “USE 
TRUE ALTITUDE WHEN AIRPORT TEMPERATURE IS BELOW ISA”.  Pilot education 
issues have to be addressed.  Recommendations were well received and initiatives are to 
be work further.  Don Pate, AFS-440, expects to present proposed criteria at the next 
meeting. ACTION: AFS-440. 

MEETING 98-01: Jack Corman, AFS-420, briefed that criteria development is progressing, 
and presented a developmental conversion table for group review. Initial reaction from the 
group is that the table shows steps are being taken in the right direction.  Jack noted that the 
recommendation to:  “Publish a temperature adjustment chart in the front of the approach 
booklets; publish instructions in the AIM specifying how and when to use the chart; have air 
carriers identify locations exhibiting significant indicated altitude error; and make the 
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following annotation on approach charts at these locations: “USE TRUE ALTITUDE WHEN 
AIRPORT TEMPERATURE IS BELOW ISA” is still on the table. Wally Roberts, ALPA, 
recommended implementation prior to next Winter.  Jack briefed that several air traffic 
issues as well as pilot education issues have to be addressed. The AFS-420 
recommendation for a subgroup on this issue was adopted.  AFS-420 will continue criteria 
development, as well as establish a working group to address implementation, and provide 
an updated report at the next meeting. ACTION: AFS-420. 

MEETING 98-02: Due to higher priority issues, AFS-420 has not had sufficient time to work 
this issue.  Howard Swancy, AFS-420, briefed that the U.S. is considering the Canadian, 
Russian and ICAO models for acceptance.  Rule-making and an Advisory Circular are also 
being worked as promulgation methods. It was noted that the rule-making process will take 
12-18 months.  Another meeting of the ad hoc group studying this issue is scheduled for 
next month. Hopefully some interim adjustment measure will be available by the end of the 
year. ACTION: AFS-420. 

MEETING 99-01: Howard Swancy, AFS-420, provided a hard-copy handout outlining 
progress on this issue. He also provided a briefing on actions within the ad hoc committee 
(co-chaired by AFS-200 and ALPA) along with specific examples of near terrain impacts and 
a sample corrective table. Implementation of a national cold weather adjustment plan is 
hoped for by October, 1999 with public awareness training beginning in May, 1999.  Don 
Pate, AFS-420, emphasized that whatever is adopted/published in the U.S. must be 
harmonized with ICAO. This issue will be addressed at the ICAO OCP/12 meeting. While 
working this issue, it was discovered that another industry/government working group was 
also unilaterally addressing this issue, unbeknownst to the ACF.  Kevin Comstock (ALPA) 
indicated that it was counter productive that another group was addressing this issue in 
secrecy when he has repeatedly requested input from all sources. This demonstrates once 
again where the effectiveness of the ACF is limited by attendance. ACTION: AFS-420. 

MEETING 99-02: Howard Swancy, AFS-420, briefed efforts thus far. There is a draft 
Advisory Circular (AC) currently in FAA internal coordination.  Air Traffic still has some 
issues to resolve; however, a representative was not available for discussion. Flight 
Standards is still working with ATA-130 for charts in the TPP booklets. The FAA is still 
targeting implementation by the end of November. ACTION:AFS-420. 

MEETING 00-01: Howard Swancy, AFS-4, briefed efforts thus far. There was a draft 
Advisory Circular (AC) circulated for comments. Comments have been received and a new 
AC is currently under development by AFS-420. The FAA was targeting implementation by 
the end of November, 1999; however, the issue is contentious and formal adoption was not 
realized. The plan now is to educate the aviation community this summer and implement 
procedures next winter. ACTION: AFS-420. 
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MEETING 00-02: Dave Eckles, AFS-420, presented a status update paper prepared by 
Carl Moore, AFS-420.  A comprehensive FAA policy for cold weather induced altimetry is 
still under development. Informational material regarding cold temperature induced 
altimeter error and a cold temperature error table will be published in the January 2001 AIM. 
When questioned, Deborah Martin, Transport Canada, briefed that cold weather altimeter 
procedures have been in use in Canada for some time without problems. She stated that 
this is due to extensive pilot and controller education programs.  Kevin Comstock, ALPA, 
asked who is working the issue formally for FAA and requested the status of the draft AC on 
this issue.  He further stated that his organization would like to see more aggressive action 
on this issue and recommended a FAA sponsored ad-hoc group be formed to work the 
issue.  Dave responded that he is uncertain of the status of the AC and that AFS-420 will 
take initiative to lead the effort and consider establishing a formal FAA/industry group to 
work the issue. ACTION: AFS-420. 

MEETING 01-01: Dave Eckles, AFS-420, briefed that Carl Moore, AFS-420, has been 
assigned to work this issue.  Brad Alberts, FedEx Pilots Assn., asked when the FAA would 
have something in writing.  Kevin Comstock, ALPA, again briefed that this issue must be 
worked with input outside of AFS-400.  He noted that ALPA has repeatedly requested that 
an ad-hoc FAA/industry group be formed to work the issue.  Dave agreed to carry this 
message back to Carl. ACTION: AFS-420. 

MEETING 01-02: Norm LeFevre, AFS-420, briefed that Carl Moore, the AFS-420 specialist 
assigned this issue, has proposed that procedures be designed with a cold temperature 
adjustment. The final approach segment altitudes will be adjusted by the pilot based on 
current temperature.  Other procedure segments would include year round adjustments 
based on the mean temperature minus 3 standard deviations.  Statistically, if this were 
followed, there would be only 12 hours per year where the adjustment would be insufficient. 
Carl’s analysis indicates that segment altitudes, other than final, already have adjustments 
(airspace, ATC, etc.) that in most cases preclude the necessity for an additional cold 
weather adjustment.  NACO has provided a list of terrain impacted airports, which will be 
ranked based on temperature and terrain, and then AFS-420 and AVN-100 will discuss 
implementation alternatives.  Kevin Comstock, ALPA, once again briefed that this issue 
must be worked with input outside of AFS-400.  He noted that ALPA has repeatedly 
requested, to no avail, that an ad-hoc FAA/industry group be formed to work the issue. 
Norm agreed to carry this concern back to AFS-420. ACTION: AFS-420. 

MEETING 02-01: Norm LeFevre, AFS-420, briefed that the FAA had a meeting in mid-April 
to discuss some Baro-VNAV temperature compensation test results from the FAA Technical 
Center in Atlantic City.  AFS-420 is coordinating to have Clyde Jones, the AFS-400 National 
Resource Specialist (NRS) for weather related issues, to lead this effort.  Norm also stated 
that AFS-420 believes that a single point of contact should help move this effort and the 
weather NRS is the logical office to do so. If accepted, Clyde will be briefed that industry 
desires to participate in this effort and that AFS, ATP, AIR, DOD, ALPA and AOPA all have 
expressed an interest in this issue. ACTION: AFS-420. 

- 4 -



 
________________________________________________________________________  
 

    
   

  
   

 
    

    
    

    
  

     
 

 
________________________________________________________________________  
 

 
     

   

  
   

  
      

    
 
_________________________________________________________________________  
 

    
  

     
   

    
   

 
_________________________________________________________________________  
 

   
    

      
   

  
  

     
  

  
    

     

    

MEETING 02-02: Tom Schneider, AFS-420, briefed that after the last meeting, AFS-420 
wrote AFS-400 requesting that the National Resource Specialist (NRS) for weather related 
issues lead this effort.  Pre-ACF conversation with Clyde Jones, who is currently handling 
weather issues, indicated that he had not been directed to assume this responsibility. 
Subsequent conversation between the managers of AFS-420 and AFS-400 clarified that 
Clyde would work this issue.  As a result of the miscommunications, no progress has been 
made since the last meeting. Tom agreed to ensure that Clyde is forwarded all relevant 
ACF material as well as all background material from Carl Moore’s efforts as the previous 
OPR.  Kevin Comstock, ALPA, reaffirmed industry’s concern over lack of progress on the 
issue and noted that currently, only the inner surface of the final segment has cold 
temperature adjustments included in draft 8260.RNP. ACTION: AFS-420 & AFS-400 
Weather NRS. 

MEETING 03-01: Tom Schneider, AFS-420 briefed that no progress has been made since 
the last meeting.  AFS-420 has done all that is possible to work the issue from a criteria 
perspective; it is now an operational issue. The Manager of AFS-400 has been formally 
requested to provide an OPI to work the issue; however, one has not been assigned.  Kevin 
Comstock, ALPA, suggested that adding an adjustment to allow a procedure to be used 
down to a predetermined temperature as is done with BARO-VNAV seemed a simple fix.  Al 
Herndon, MITRE, stated that some FMS auto-adjust for temperature.  Mark Ingram, ALPA 
stated that his experience is that the pilot must input temperature. Tom will continue to 
pursue an AFS-400 staff assignee to work the issue. ACTION: AFS-420. 

MEETING 03-02: Bill Hammett, AFS-420 (ISI), briefed that this issue has been transferred 
to AFS-410 for action. All past AFS-420 studies have been forwarded and AFS-410 has 
been advised of ALPA’s willingness to assist in resolving the issue.  Mark Steinbecker is the 
appointed staff specialist assigned to work the issue.  He is currently reviewing the 
background to determine what operational procedural options exist. TAOARC and RNAV 
Task Force coordination is also planned. ACTION: AFS-410. 

MEETING 04-01: Mark Steinbicker, AFS-410, briefed that his office has looked into the 
issue. There appears to be three options; 1) ignore the risk, 2) recognize the risk and 
mitigate via procedure design changes, or 3) incorporate operational changes through 
ATC/pilot procedures). The general consensus is that the risk cannot be ignored; therefore, 
the discussion focused on whether a solution would be criteria-based or operational.  Frank 
Flood, Air Canada, stated that implementation of cold temperature adjustments is necessary 
because, as we move toward a RNP NAS, it is vitally important to know exactly where the 
aircraft is.  Frank further briefed that Air Canada publishes a correction table in the front of 
their flight manuals.  Pilots are instructed when and how to make adjustments. He also 
pointed out that awareness is essential and applauded efforts to educate pilots of the 
problem.  Frank also mentioned a recommended procedure provided by ICAO. The pilot’s 
own ‘rule of thumb’ is that -10 Celsius = -10% altitude error (too low).  Vincent Chirasello, 
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AFS-410, suggested the ACF decide on a recommendation that would be presented to the 
Performance-based Aviation Rulemaking Committee (PARC).  John Moore, NACO, asked 
why the PARC.  Kevin Comstock, ALPA, responded that the PARC is already addressing 
incorporating cold temperature adjustments in RNP criteria.  If incorporated in RNP criteria, 
it should be applicable to all procedures. Of primary concern is that the greater the distance 
from the altimeter reporting station, the greater the risk of an altitude error induced by cold 
temps.  Most affected are initial, intermediate and final approach altitudes.  Unless a cold 
temperature adjustment is made, aircraft are flying too low and required obstacle clearance 
(ROC) as well as ATC separation is reduced.  After discussion, the group agreed that the 
initial focus should be on procedural design followed by ATC procedures. Tom Schneider, 
AFS-420 recommended taking the Canadian procedures to the PARC.  Mark Ingram, ALPA, 
stated that incorporating a correction in procedure design is preferred; however, the 
Canadian procedures could be used in the interim.  Randy Kenagy, AOPA, questioned the 
safety and operational impact, emphasizing that data was needed.  Kevin Comstock, ALPA, 
noted that the FAA’s Atlantic City Technical Center has validated that the ICAO values are 
correct.  Mark will take the ACF feedback to the PARC and report at the next 
meeting. ACTION: AFS-410. 
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Editor’s Note: At this meeting, Ted Thompson, Jeppesen, presented the following cold 
temperature related issue. The forum recommended that the new issue be addressed by 
AFS-410 concurrently with issue 92-02-110.  Ted agreed.  AFS-410 will respond to both 
issues under 92-02-110. The full text of the initial discussion may be viewed on the ACF-IPG 
web site under History of Closed Issues, Issue # 04-01-251. 

AERONAUTICAL CHARTING FORUM
 
Instrument Procedures Group
 

Meeting 04-01 – April 28-29, 2004
 
History Record
 

FAA Control # 04-01-251
 

Subject:  Cold Temperature Correction Procedural Notes 

Background/Discussion: Currently, cold temperature correction procedural notes on applicable 
U.S. FAA SIAPs state “Baro /VNAV not authorized below -XX°C.” As currently worded the notes 
are often misinterpreted by pilots. The wording unduly singles out and penalizes newer 
navigation systems that provide the means to perform constant angle descents using VNAV. 
Pilots who encounter these notes/conditions may be inclined to divert to an alternate location 
entirely, or continue to the original destination but revert to a ‘dive & drive’ descent instead of 
using VNAV. Neither option is appropriate, as cold temperature conditions have an affect on all 
types of operations, including conventional ‘dive & drive’ procedures. 

Also, in some situations, the procedural notes may be included on approach procedures where 
extreme cold temperature conditions are highly unlikely to occur, such as airports in southern 
Florida. In these examples, credibility and effectiveness of the note comes into question. 

Recommendations: The ATA FMS/RNAV Task Force and the ATA Chart & Data Display 
Committee both recommend the FAA continue to actively address cold temperature correction 
procedures and coordinate an appropriate solution on an industry-wide basis, as well as on an 
international level. It is understood the subject is quite complex and solutions may be difficult to 
achieve. 

For example: The FAA should uniformly assess a baseline cold temperature. The condition does 
not relate exclusively to VNAV operations. Cold temperature procedural notes should be 
modified to address the need to use “appropriate cold temperature correction procedures” – in 
general – not just for VNAV operations. The same compensations should apply to conventional 
procedures. 

Comments: The subject was originally presented to the ATA FMS/RNAV Task Force by the 
Boeing Company. The Task Force’s Chart & Database Compatibility Subcommittee reviewed the 
proposal, and coordinated with the ATA’s Chart & Data Display Committee. The 
recommendation was endorsed by both the FMS/RNAV TF and the CDDC, to be carried forward 
for presentation to the FAA for consideration. 

Submitted by: Ted Thompson, on behalf of the ATA FMS/RNAV Task Force and Chart & Data 
Display Committee 

Organization: Jeppesen, Inc. 
Phone: 303-328-4456 
FAX: 303-328-4123 
E-mail: Ted.Thompson@Jeppesen.com 
Date: April 7, 2004 
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MEETING 04-02: Vinny Chirasello, AFS-410, briefed that his office submitted the issue to 
the Performance-based-operations Aviation Rulemaking Committee (PARC) and a task 
force was formed. FAA has received no feedback thus far.  Kevin Comstock, ALPA, briefed 
that he was at the PARC when the issue was presented and the PARC tasking was limited. 
Kevin recommended that AFS-400 ensure that the PARC is aware that a comprehensive 
temperature compensation policy is needed to include required actions for all segments of 
an approach, other procedural minimum altitudes, ATC assigned altitudes, altitudes 
specified by procedure designers, avionics coded altitudes, etc.  Frank Flood, Air Canada, 
offered his organization as a resource for the FAA on the issue. Ted Thompson, Jeppesen, 
commented that FAA Notice 8000.287 requires charting of both minimum and maximum 
temperature limitation notes. Ted noted that most maximum temperatures are extreme to 
the point of being comical, and of no operational value to pilots; e.g., some cases in excess 
of 158 degrees Fahrenheit. Ted suggested that FAA might want to re-examine the min/max 
temperature range values to be included in notes, or change the required wording of the 
notes to make them meaningful in the context of reasonable, real-world weather values 
while still addressing the potential affect on operations. The MITRE representatives 
supported Ted’s comments. ACTION: AFS-410. 

MEETING 05-01: Mark Steinbicker, AFS-410, briefed that, after the last meeting, the issue 
was presented to the Performance-based Aviation Rulemaking Committee (PARC).  The 
PARC took no action.  Discussion within AFS-400 indicates that all believe there is a hazard 
associated with cold temperature altimetry; however, the magnitude is undetermined. 
Discussion on how to attack the problem is ongoing.  Mike Riley, NGA, asked what is the 
solution?  Tom Schneider, AFS-420, responded that there are several solutions, all of which 
affect the ATC system. Mike asked if there is a band-aid fix that could provide temporary 
relief; e.g., a correction table in the approach charts.  Mark stated that there was a Flight 
Safety Foundation (FSF) white paper study on the issue that documents actual aircraft 
altitude vs. indicated altitude.  Mike stated that the issue has been on the agenda for over 13 
years, if there is an interim fix, it should be addressed.  Mark replied that there is a process 
under consideration to assess the impact at high-risk airports.  Monique Yates, NGA, briefed 
that the USAF Advanced Instrument School (AIS) has an excellent class on the issue. The 
USAF courseware refers to at least 10 near misses with terrain in aircraft directly related to 
the cold temperature issue. The source for this statistic was ALPA.  Monique agreed to put 
AFS-410 in touch with the USAF AIS representative to coordinate AFS-410 access to the 
USAF training material for review. Tom stated that the issue would be placed on the 
AFS-400 Technical review Board (TRB) agenda. ACTION: AFS-410. 

MEETING 05-02: Mark Steinbicker, AFS-410, briefed that Flight Standards has not 
determined whether to pursue an operational solution (charted notes on procedures or pilot 
procedures to correct for temperature) or a criteria solution (adjust procedural altitudes to 
account for worst case expected conditions) to the issue.  AFS-410 has requested a 
contract risk assessment analysis to determine the scope of the problem; i.e., the number of 
airports and air traffic facilities affected.  However, the request did not make it into this year’s 
budget and without funding; the project is in a HIA status. There is a possibility of receiving 
fall-out money for funding this year. There was much discussion on the issue as well as 
industry concern that FAA does not take the issue seriously.  Monique Yates, NGA, stated 
that Canada and the U.S. military address the problem through pilot education and 
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application of the ICAO Cold Temperature Error Table in the AIM (Table 7-2-3).  USAF air 
traffic controllers at northern tier locations broadcast “use cold temperature procedures” over 
the ATIS.   Monique emphasized her point by noting an instance where a U.S. operator 
nearly struck a mountain while on approach in Canada because of not complying with cold 
weather adjustment procedures.  Deb Martin, Transport Canada, confirmed that the incident 
occurred at Kewlona, BC and the aircraft was very close to impacting the terrain.  Monique 
recommended that FAA initiate an effort to educate the flying public and air traffic controllers 
on the errors associated with cold weather altimetry in general.  She also advocated using 
the ICAO Table within the NAS. Mark Washam, ATO-T, questioned the impact on ATC of 
applying the adjustment.  Deb Martin replied that this has not been a problem in Canada as 
both controllers and pilots are educated on the subject.  Cold weather procedures are 
effective for certain months during the year and all minimum vectoring altitude charts in 
Canada are temperature corrected.  Deb volunteered Canadian support toward resolving 
the issue in the US.  Kevin Comstock, ALPA, supported Monique’s recommendation.  Kevin 
also questioned the need for another study as the Flight Safety Foundation CFIT and the 
CAST initiative have already conducted studies to assess cold temperature impact. Kevin 
offered to provide the previous study material to AFS-410.  Mark stated that if procedure 
design is feasible, it is preferable in lieu of implementing pilot procedures. However, FAA 
needs to know the extent of the issue prior to expending resources; therefore, the need for 
the risk analysis. Mark emphasized that he did take the issue to the PARC for further 
support; however, that group decided not to work the issue.  Kevin responded that other 
countries are applying cold weather corrections, how do we ensure that our pilots are 
trained?  He recommended that if the FAA is to pursue a risk analysis, expand the study to 
include international application.  It was further noted that this issue has been on the agenda 
with no action for 13 years.  Monique questioned whether the FAA may be relying on global 
warming to resolve the issue. ACTION: AFS-410. 

MEETING 06-01:  Vincent Chirasello, AFS-410, briefed that the issue is not being worked 
due to lack of money and resources. The FAA position, as briefed at the last meeting, is to 
contract a risk analysis study to determine the validity of the problem and whether to 
address the issue through an operational or criteria solution.  Lt Col Monique Yates, NGA, 
provided a presentation from the USAF Advanced Instrument School curriculum to 
demonstrate the significance of the issue. The presentation demonstrated an excellent 
example of the impact of cold temperature on required obstacle clearance (ROC) by 
approach segment using an actual approach chart and the ICAO table.  In her example, 
assuming minimum ROC in each segment, actual obstacle clearance vs. ROC was reduced 
as follows: Initial segment: 235 ft vice 1000 ft; Intermediate segment 32 ft vice 500 ft; Final 
segment: 97 ft vice 250 ft.  Monique concluded by stating that both Canada and the DOD 
agree that using the ICAO Cold Temperature Error Table and pilot education is a better 
solution to the problem and should not overly impact FAA money and resources. 
Contributing to the problem is that the FAA Air Traffic system is not on board.  Bill Hammett, 
AFS-420 (ISI), asked if the USAF is implementing cold weather corrections.  Monique 
responded, yes, at their U.S. ‘northern tier’ locations.  Controllers advise pilots to implement 
cold temperature adjustments on initial contact and via the ATIS.  Pedro Rivas, ALPA, 
stated that, by and large, air carriers do not apply any cold temperature correction except for 
FMS procedures.  Paul Ewing, AJR-37 (AMTI), added that FAA MVA charts are not 
temperature corrected. Bill noted that from previous meetings, the Transport Canada 
representative stated that all MVA charts in Canada are temperature corrected.  Vinnie 
stated that the MVA altitudes didn’t matter as the pilot didn’t know the actual MVA anyway. 
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Richard Boll, NBAA, briefed that he received a GPWS alert while descending from 4,000 ft 
to 2400 ft to intercept the glide slope on the ILS RWY 19R IAP at Fairbanks Alaska at -22 
degrees. When he queried the Control Tower, they responded, “It happens all the time”. 
Vinnie again stated that the issue should be addressed by the PARC; however, when 
presented, the PARC declined to accept it.  Lyle Wink, AFS-400, questioned the need to 
adjust all procedure altitudes since most (other than the DA/MDA) are controlled by airspace 
requirements.  Vinnie agreed stating that this would be included in the risk analysis to 
determine whether we have a problem.  A majority of the group believe that cold 
temperature altimetry is a problem and a study is not needed.  After more discussion, the 
ACF consensus is that a combination of pilot education and use of the ICAO Cold 
Temperature Error Table should be endorsed by FAA. Tom Schneider, as Chair of the ACF-
IPG, took an IOU to write the Manager, AFS-400, emphasizing the ACF consensus and 
requesting that AFS-400 elevate the issue within FAA.  AFS-410 is still the OPR for action. 
A copy of Monique’s briefing slides is attached. ACTION:  AFS-410 and ACF-IPG Chair. 

MEETING 06-02: Tom Schneider, AFS-420, briefed that, as requested at the last meeting, 
he forwarded a memorandum as Chair of the ACF-IPG, to the Manager, AFS-400, 
emphasizing the ACF consensus and requesting that AFS-400 elevate the issue within FAA. 
Robert (Rico) Carty, AFS-410, briefed that AFS-410 is still considering to get MITRE 
involved for a study on the issue.  Monique Yates, NGA, emphasized that there is no need 
to do another study on the effects of cold temperature on altimetry; that has already been 
determined.  She recommended the MITRE initiative be limited to determining the better 
solution; either to educate pilots/controllers on use of the correction table or to apply cold 
temperature adjustments during procedure design.  Monique also noted that procedural 
adjustments may cause international aircrews to double the necessary adjustment and 
could require “un-training” pilots already using the ICAO adjustment table. Rico also noted 
that it would be difficult to apply procedural adjustments to accommodate airports with 
extreme changes; e.g. Fairbanks, AK where temperatures can vary from +80 to -60 
degrees.  Rich Boll, NBAA, asked whether the Fairbanks radar MVA charts were 
temperature corrected. The response was that no FAA charts are temperature corrected. 
Pamela Coopwood, AJT-2300, stated that problems could result if pilots are applying 
different standards and ATC is not aware of it. Training must be in ATC manuals.  She 
offered to work with AFS-410 to develop controller training as the process moves forward. 
Mitch Scott, Continental, stated that the study should address en route as well as terminal 
adjustments.  He noted that Continental does apply cold temperature adjustments to en 
route operations. The group consensus is that the issue is real and should be addressed 
with greater urgency. ACTION: AFS-410. 

MEETING 07-01: Ernie Skiver, AFS-410 briefed that MITRE has been contracted to assess 
cold weather impact in the lower 48 states. Tom Schneider, AFS-420, stated that it has 
been agreed that a correction is necessary; the study is to determine which locations require 
correction.  Ernie further stated that AFS is still undecided whether to make the adjustment 
procedurally or operationally.  Lance Christian stated that DOD believes the issue should be 
addressed through standardized pilot training and use of a conversion table. Bill Hammett, 
AFS-420 (ISI) recommended that the study should include MVA and MIA charts.  Frank 
Flood, ACPA, stated it is a science issue and a pilot responsibility.  It is up to the 
government to determine how to implement cold temperature adjustments. Frank also 
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-How many people have had formal training with this?

Air Force Advanced Instrument School
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Objectives



Understand effects of colder than standard airfield temperature on aircraft obstacle clearance

Know how to apply the temperature correction chart from the FIH.





























































































































Altimeter Anatomy 

What do our altimeters measure?

Pressure



“Pressure, translated into altitude”

“Only after a thorough realization that the altimeter is not a device that measures altitude will you be able to use this instrument intelligently” (Assen Jordanoff)
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“The pressure altimeter operates through the response of trapped air within the instrument to changes in atmospheric pressure.  The atmosphere surrounding the earth exerts pressure because of its weight, decreasing at a predictable rate as altitude increases.  The pressure altimeter is a barometer that senses changes in atmospheric pressure and, through gearing mechanism, converts the pressure to an altitude indicated in number of feet.



The conversion is based upon a fixed set of values known as the U.S. Standard Atmosphere…atmospheric conditions are standard when sea level pressure and temperature are 29.92 inches of mercury and 15 degrees C, with a temperature lapse rate of 2 degrees per thousand feet.”  AC 61-27



A lot of confusion exists when an altimeter is thought of as an “altitude indicator”.  If it was a true “altitude indicator”, then it should be accurate all the time.  This is not the case.  The altimeter is subject to all the errors that affect the barometer.



Assen Jordanoff was a premier aviator and author in the 1930’s (“Your Wings”).

Air Force Advanced Instrument School
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“ The standard pressure altimeter installed in your airplane is far from satisfactory as an accurate instrument for measuring height, though the information it provides is essential for aircraft control and for maintaining terrain clearance and separation from other aircraft under instrument conditions.  The limitations of the instrument are due primarily to the fact that its design and operation are based upon its response to conditions that rarely exist.  Notwithstanding the limitations, you can use the altimeter as a satisfactory height-measuring instrument if you understand how it responds to nonstandard conditions.”

			FAA AC 61-27C – Instrument Flying Handbook

Altimeter Anatomy 
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Standard day conditions rarely exist.

Air Force Advanced Instrument School
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Altimeter Anatomy 

Given a pressure, how does the altimeter know what to read?

Altimeter is calibrated per the International Standard Atmospheric (ISA) values
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“The pressure altimeter operates through the response of trapped air within the instrument to changes in atmospheric pressure.  The atmosphere surrounding the earth exerts pressure because of its weight, decreasing at a predictable rate as altitude increases.  The pressure altimeter is a barometer that senses changes in atmospheric pressure and, through gearing mechanism, converts the pressure to an altitude indicated in number of feet.



The conversion is based upon a fixed set of values known as the U.S. Standard Atmosphere…atmospheric conditions are standard when sea level pressure and temperature are 29.92 inches of mercury and 15 degrees C, with a temperature lapse rate of 2 degrees per thousand feet.”  AC 61-27
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Source:  AC 61-27C

Nonstandard Temperature and Altimeter Interpretation
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Note that the only place that indicated altitude and true altitude are equal is in a standard atmosphere. This slide exists only to show the basic relationship between indicated altitude and true altitude in air which is standard, warmer than standard, and colder than standard. 



At this point I take out my slinkee and demo how an air mass expands or contracts with warmer/colder than standard days.  The rings also demo that 50% of the air molecules in the atmosphere are below 18,000

Air Force Advanced Instrument School
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Altimeter Error

Non-standard atmospheric pressue

Set the current altimeter

Position error

Check altitude within 75’ with current altimeter

Instrument error

Check altitude within 75’ with current altimeter

Non-standard temperature

Apply cold weather correction
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The accuracy of an altimeter is subject to the following factors:



-non-standard temperature



-non-standard atmospheric pressure (set the right altimeter)



-aircraft static pressure systems (position error)(check your altimeter on the ground)



-instrument error(check your altimeter on the ground)



Altimeters are subject to many different types of errors, both environmental and mechanical.  The focus here is the environmental errors.  There are three major elements of error under this category.  

High and low pressure systems, latitude of the field, and seasonal variations all have an effect on the atmosphere and will cause a deviation from “standard” (ISA).  This element of error is compensated for when the “sea level” interpolation (station pressure adjusted for sea level pressure) of the station pressure is made.

Temperatures warmer or colder than standard can also have an affect on the altimeter.  This results in non standard pressure changes, which altimeters cannot compensate for once in the air above the altimeter source.  More on this later…

Strong vertical gusts can also affect an altimeter, but will not be discussed here.

Air Force Advanced Instrument School
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Cold Weather Correction Formula: 



C= [h(15-to)] / [273+to-.5k(e+h)]



where

h  is the height above the facility

k is the standard temperature lapse rate (.00198° C/ft or .0065° C/m)

e  is the facility elevation

t is the facility temperature

to  is the facility temperature adjusted to mean sea level, to = t + ke
and C   is the altitude correction value.
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This formula was added to illustrate there is a long hand method to backup the FIH numbers.
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Flight Info Handbook D-14 

Pressure altimeters are calibrated under International Standard Atmospheric (ISA) conditions.  Any deviation will result in erroneous reading. 

 Error becomes important for obstacle clearances in temperatures lower than standard since aircraft is below indicated altitude.



Error is proportional to difference between actual and ISA temperature, and height of the aircraft above the altimeter setting source.



Amount of error is approximately 4 feet per thousand feet for each degree C of difference from standard.
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Procedure from 11-217= applying corrections to DH/MDA and all alt’s inside the FAF

Technique= applying corrections to all ALT’s



11-217 tells you to refer to the FIH for the cold weather altimeter procedure

We submitted a change to 11-217 to change the technique to an approved procedure.



AFI 11-202 V3.

8.13.1.6. Temperature Correction. For all flight operations, temperature corrections to the published

altitudes shall be applied IAW the chart provided in the FIH to ensure adequate obstacle

clearance. The values derived from the FIH temperature correction chart shall be:

8.13.1.6.1. Added to the published DH or MDA and step down fix altitudes in the final

approach segment whenever the outside air temperature is 32°F/0°C or below.

8.13.1.6.2. Added to all altitudes in the procedure:

8.13.1.6.2.1. In designated mountainous regions (FAR 95.11) whenever the outside air

temperature is 32°F/0°C or below; or

8.13.1.6.2.2. When the outside air temperature is –30°C or below; or

8.13.1.6.2.3. Whenever the procedure turn, intermediate approach altitude Height Above

Aerodrome (HAA)/Height Above Threshold (HAT) are 3,000 ft. or more above the altimeter

setting source.

8.13.1.6.3. Advise ATC whenever a temperature correction of greater than 80 ft. is applied to

any altitude.



Air Force Advanced Instrument School
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FIH D-15 



Corrections should be made to all altitudes inside the FAF to include DHs, DAs, MDAs, as well as any step down fix altitudes.  See service regulations for corrections to FAF and other altitudes
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Procedure from 11-217= applying corrections to DH/MDA and all alt’s inside the FAF

Technique= applying corrections to all ALT’s



11-217 tells you to refer to the FIH for the cold weather altimeter procedure

We submitted a change to 11-217 to change the technique to an approved procedure.



AFI 11-202 V3.

8.13.1.6. Temperature Correction. For all flight operations, temperature corrections to the published

altitudes shall be applied IAW the chart provided in the FIH to ensure adequate obstacle

clearance. The values derived from the FIH temperature correction chart shall be:

8.13.1.6.1. Added to the published DH or MDA and step down fix altitudes in the final

approach segment whenever the outside air temperature is 32°F/0°C or below.

8.13.1.6.2. Added to all altitudes in the procedure:

8.13.1.6.2.1. In designated mountainous regions (FAR 95.11) whenever the outside air

temperature is 32°F/0°C or below; or

8.13.1.6.2.2. When the outside air temperature is –30°C or below; or

8.13.1.6.2.3. Whenever the procedure turn, intermediate approach altitude Height Above

Aerodrome (HAA)/Height Above Threshold (HAT) are 3,000 ft. or more above the altimeter

setting source.

8.13.1.6.3. Advise ATC whenever a temperature correction of greater than 80 ft. is applied to

any altitude.
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11-202V3

8.13.1.6. Temperature Correction. For all flight operations, temperature corrections to the published altitudes shall be applied IAW the chart provided in the FIH to ensure adequate obstacle clearance. The values derived from the FIH temperature correction chart shall be:

8.13.1.6.1. Added to the published DH or MDA and step down fix altitudes in the final approach segment whenever the outside air temperature is 32°F/0°C or below.

8.13.1.6.2. Added to all altitudes in the procedure:

8.13.1.6.2.1. In designated mountainous regions (FAR 95.11) whenever the outside air temperature is 32°F/0°C or below; or

8.13.1.6.2.2. When the outside air temperature is –30°C or below; or

8.13.1.6.2.3. Whenever the procedure turn, intermediate approach altitude Height Above Aerodrome (HAA)/Height Above Threshold (HAT) are 3,000 ft. or more above the altimeter setting source.

8.13.1.6.3. Advise ATC whenever a temperature correction of greater than 80 ft. is applied to any altitude.
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These corrections are based on the USAF interpretation of how to comply with the ICAO procedures in PANS-Ops 8168, Vol 1, Chapter 3.



8.13.1.6.2.3 should really be applied to all MOCA enroute as well.

Stand by for a revision of the chart to bring it in line with the ICAO (PANS-OPS 8168) and FAA (AIM) charts.  Although the chart in the FIH is expanded more than the others, there are some discrepancies that need to be addressed (between 10 ft at warmer temps/lower HATs to 200 ft at Coldest Temps and higher HATs.

Air Force Advanced Instrument School
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AFMAN 11-217V1 (Para 8.1.4.1)

If the temperature is 0° C or less, add corrections to....

The DH/MDA and step down fixes inside the FAF

All altitudes in designated mountainous terrain (FAR 95.11) 



If the temperature is -30° C or less and/or the procedure turn, intermediate segment, or HAT/HAA is 3000 feet or more above the altimeter source, add corrections to all altitudes in the procedure.

 “For the current cold weather altimeter correction procedure, you must refer to the Flight Information Handbook (FIH).”

ATC will continue to apply corrections to the MVA
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Here is what the proposed guidance is for the re-write to 11-217.  Note that the temperature at which these correction kick in is at 0 degrees C.  Again, ATC is not on board yet, so to assume that ATC is applying a correction to the MVA is premature.  If there is any doubt, query the controller.

A definition of “mountainous terrain” - FAR 95.11

ON EXAM



8.1.4. Cold Weather Altimeter Corrections. Pressure altimeters are calibrated to indicate true altitude under International Standard Atmospheric (ISA) conditions. Any deviation from these standard conditions will result in an erroneous reading on the altimeter. This error becomes important when considering obstacle clearances in temperatures lower than standard since the aircraft’s altitude is below the figure indicated by the altimeter. The error is proportional to the difference between actual and ISA temperature and the height of the aircraft above the altimeter setting source. The amount of error is approximately 4 feet per thousand feet for each degree Celsius of difference. Corrections will only be made for Decision Heights (DHs), Minimum Descent Altitudes (MDAs), and other altitudes inside, but not including, the Final Approach Fix (FAF). The same correction made to DHs and MDAs can be applied to other altitudes inside the FAF. For the current cold weather altimeter correction procedure, you must refer to the Flight Information Handbook (FIH). The guidance found in paragraph 8.1.4.1 is provided as an example of how to accomplish the procedure found in the FIH.

8.1.4.1. To ensure adequate obstacle clearance the values derived from the chart below will be: 

−Added to the published DH or MDA and step-down fixes inside the FAF whenever the outside air temperature is less than 0° Celsius 

−Added to ALL altitudes in the procedure in Designated Mountainous Regions whenever the outside air temperature is 0° Celsius or less

−Added to ALL altitudes in the procedure whenever the outside air temperature is -30° Celsius or less, and/or procedure turn, intermediate approach altitude HATs/HAA are 3000 feet or more above the altimeter setting source

−ATC will continue to apply correction to Minimum Vectoring Altitudes

TEMPERATURE CORRECTION CHART (Feet)

… see the FIH) TEMP °C

Example: Published MDA 1180’ MSL

HAT 402

Temp -30° C

Correction 60’

MDA to use: 1180 + 60 = 1240’ MSL

NOTE: Pilots should advise ATC of corrections in excess of 80 feet.
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Cold Weather Altimeter 

Aerodrome Temperature -27 °C

971’
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Walk through an example of how we would use this chart based on the field temperature, and a HAT of  971’to derive an MDA correction.  

Instructor note:  This chart utilizes 4% per 1000 feet of altitude for each 10 degrees below standard, which is the industry standard. (And written in 11-217)

 For example:

	Note that at -5 degrees airport temperature (which is 20 degrees below standard for a SL field), and a HAT of 1000 feet, the correction is 80’.

With this temperature being reported and a HAT of 971 feet, the FIH tells us to add 160-180 feet.  

Air Force Advanced Instrument School
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Pilot Math


	Amount of error is approximately 4 feet per thousand feet, for each degree C of difference from standard



4’ X HAA in thousands X Temp dev C=

Correction
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It is critical to point out that our Air Traffic Control system (in the U.S) is not on board with this concept yet.  Therefore, pilots should not add these corrections without coordinating or advising ATC.  An additional problem exists  if one aircraft is applying these corrections (as they should), and a second aircraft passing overhead is not, there can be a loss of separation. 

 If ATC is unable to approve your request due to traffic, then hold until they can approve it, or find a different approach/runway.



11-217 states ATC will continue to make corrections to MVA but this is not necessarily true.  The FAA promised ATC would make the corrections but the Air Traffic Controllers Association balked at this.  ATCA said it cost too much in liability.



Grand Forks put out a NOTAM if they are in cold wx procedures.  Some Northern tier AF bases are now adopting this practice.

Air Force Advanced Instrument School
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Quick and dirty formula

Determine standard temperature for field elevation

15 degrees C at sea level minus 2 degrees per 1K’

Example:  Field elev 1400’

1400’/1000’=1.4    1.4 x 2=2.8 degrees

    15 degrees – 2.8 degrees =~12 degrees

Determine difference between standard temperature and actual temperature

-27 degrees -12 degrees = 39 degrees colder than standard (Pilot math call it 40 degrees)
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It is critical to point out that our Air Traffic Control system (in the U.S) is not on board with this concept yet.  Therefore, pilots should not add these corrections without coordinating or advising ATC.  An additional problem exists  if one aircraft is applying these corrections (as they should), and a second aircraft passing overhead is not, there can be a loss of separation. 

 If ATC is unable to approve your request due to traffic, then hold until they can approve it, or find a different approach/runway.



11-217 states ATC will continue to make corrections to MVA but this is not necessarily true.  The FAA promised ATC would make the corrections but the Air Traffic Controllers Association balked at this.  ATCA said it cost too much in liability.



Grand Forks put out a NOTAM if they are in cold wx procedures.  Some Northern tier AF bases are now adopting this practice.

Air Force Advanced Instrument School
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Quick and dirty formula

Determine absolute altitude above field elevation

Example: MDA HAT = 971

Approximately 1000 ft

4 foot per 1000 above X temp deviation

4 (1) X 40 = 160 ft Correction factor

New MDA 

2380 printed MDA + 160 correction = 2540’
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It is critical to point out that our Air Traffic Control system (in the U.S) is not on board with this concept yet.  Therefore, pilots should not add these corrections without coordinating or advising ATC.  An additional problem exists  if one aircraft is applying these corrections (as they should), and a second aircraft passing overhead is not, there can be a loss of separation. 

 If ATC is unable to approve your request due to traffic, then hold until they can approve it, or find a different approach/runway.



11-217 states ATC will continue to make corrections to MVA but this is not necessarily true.  The FAA promised ATC would make the corrections but the Air Traffic Controllers Association balked at this.  ATCA said it cost too much in liability.



Grand Forks put out a NOTAM if they are in cold wx procedures.  Some Northern tier AF bases are now adopting this practice.

Air Force Advanced Instrument School
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Uncle…How bad can it really be?

4’per 1000’ for each  C below standard
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It is time to put this theory to the test.  Colder than standard air affects indicated altitude at a rate of about 4% (or 40’) per 1000’, for each 10 degrees C below standard.  This figure is conservative.  Under some conditions, the effect is slightly less.



Air Force Advanced Instrument School
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Cold Weather Altimeter 

Aerodrome Temperature -27 °C

 WX-IMC

Assume minimum obstacle clearance in each segment

PULL UP!! PULL UP!!
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An air carrier crew was flying this approach on course and on indicated altitude when the GPWS sounded.  For purposes of this discussion, we are going to assume that each segment of this approach was constructed using the minimum required obstacle clearance (ROC) IAW AFJMAN 11-226 (TERPs).

The temperature deviation is figured as follows.  The field elevation is about 1400 feet.  If the standard lapse rate is 2 degrees/1000’, and ISA at sea level is 15 degrees.  Standard temperature would be:

WAG method: 15 - 3 = 12 degrees.

Since the reported temperature is -27, this would be 39 degrees below ISA.  Lets see how that would affect the various segments.



ALPA reported that there were 8 near misses.
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Final Segment



2380’ “INDICATED”





2

5

0





2380’ “INDICATED”



97’

  4’  x  .971’ = 3.9’

                        1000’ HAA

3.9’ x 39° = 153’

                       ° below STD
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We’re still dealing with an temperature deviation of 39 degrees.  Although the deviation is still significant, the column of air we’re now concerned with is relatively small; in this case about 971 feet.  When the numbers are run through, the required obstacle clearance of 250 feet is reduced to 97 feet.  A detailed breakdown of the math can be found in the notes of the initial segment slide (2 slides previous).  If you now reference the FIH chart you will see that for a station temperature of -27 degrees, and a HAT of 1000 feet you would get a value that is fairly close to what I’ve calculated depending on how you round.

Air Force Advanced Instrument School
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Initial Segment



6300’ “INDICATED”





1

0

0

0



6300’ “INDICATED”



235’

 4’  x  4.891’ = 19.6’

                      1000’ HAA

19.6’ x 39° = 765’

                   ° below STD
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In the initial segment where the minimum ROC is 1000’, a 39 degree temperature deviation would reduce actual obstacle clearance to 235 feet.  Although the column of air above the altimeter source is rather high (4900’), the ROC is rather significant.  

 Here is the explanation:

40 ft/1000(reduction) x 4900 (height of column of air) = 196’ (for each 10 degrees below standard)

196 ft/10 degrees (below standard) x 3.9 (temperature deviation) = 765 feet

1000 ft (ROC) - 765 = 235’ of actual obstacle clearance. 

Remember that the chart located in the Flight Information is based on field temperature along the Y axis, and altitude along the X axis.  Don’t confuse field temperature (used in the chart) and the calculations above, which uses temperature below standard.  

Air Force Advanced Instrument School
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Intermediate Segment



4400’ “INDICATED”





5

0

0





4400’ “INDICATED”



32’







 4’  x  2.991= 12’

                       1000’ HAA

12’ x 39° = 468’

                  ° below STD
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The intermediate segment is a different story. We’re still dealing with a 39 degree temperature deviation, but our Required obstacle clearance in this segment can be as little as 500’.  The column of air we’re dealing with here is 3000 feet above the altimeter source.  When the effect of colder than standard temperature is calculated here, our 500 feet of ROC is reduced to 32 feet. The Flight Information Handbook is even a bit more conservative than the calculation and shows a correction to indicated altitude of roughly 510 feet.  For a detailed breakdown of the math, see the notes on the previous slide.
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Cold Weather Altimeter 

Corrections should be made to all altitudes inside the FAF to include DHs, DAs, MDAs, as well as any step down fix altitudes.  (FIH D-15)

Procedure vs Technique
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Procedure from 11-217= applying corrections to DH/MDA and all alt’s inside the FAF

Technique= applying corrections to all ALT’s



11-217 tells you to refer to the FIH for the cold weather altimeter procedure

We submitted a change to 11-217 to change the technique to an approved procedure.



8.1.4. Cold Weather Altimeter Corrections. Pressure altimeters are calibrated to indicate true altitude under International Standard Atmospheric (ISA) conditions. Any deviation from these standard conditions will result in an erroneous reading on the altimeter. This 
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error becomes important when considering obstacle clearances in temperatures lower than standard since the aircraft’s altitude is below the figure indicated by the altimeter. The error is proportional to the difference between actual and ISA temperature and the height of the aircraft above the altimeter setting source. The amount of error is approximately 4 feet per thousand feet for each degree Celsius of difference. Corrections will only be made for DHs, MDAs, and other altitudes inside, but not including, the FAF. The same correction made to DHs and MDAs can be applied to other altitudes inside the FAF. For the current cold weather altimeter correction procedure, you must refer to the Flight Information Handbook (FIH). The guidance found in paragraph 8.1.4.1 is provided as an example of how to accomplish the procedure found in the FIH. 

8.1.4.1. To ensure adequate obstacle clearance the values derived from the chart below will be: 

8.1.4.1.1. Added to the published DH or MDA and step-down fixes inside the FAF whenever the outside air temperature is less than 0° Celsius 

8.1.4.1.2. Added to ALL altitudes in the procedure in Designated Mountainous Regions whenever the outside air temperature is 0° Celsius or less 

8.1.4.1.3. Added to ALL altitudes in the procedure whenever the outside air temperature is -30° Celsius or less, or procedure turn, intermediate approach altitude Heights Above Touchdown (HAT)/Heights Above Aerodrome (HAA) are 3000 feet or more above the altimeter setting source. 







AFI 11-202 V3.

8.13.1.6. Temperature Correction. For all flight operations, temperature corrections to the published

altitudes shall be applied IAW the chart provided in the FIH to ensure adequate obstacle

clearance. The values derived from the FIH temperature correction chart shall be:

8.13.1.6.1. Added to the published DH or MDA and step down fix altitudes in the final

approach segment whenever the outside air temperature is 32°F/0°C or below.

8.13.1.6.2. Added to all altitudes in the procedure:

8.13.1.6.2.1. In designated mountainous regions (FAR 95.11) whenever the outside air

temperature is 32°F/0°C or below; or

8.13.1.6.2.2. When the outside air temperature is –30°C or below; or

8.13.1.6.2.3. Whenever the procedure turn, intermediate approach altitude Height Above

Aerodrome (HAA)/Height Above Threshold (HAT) are 3,000 ft. or more above the altimeter

setting source.

8.13.1.6.3. Advise ATC whenever a temperature correction of greater than 80 ft. is applied to

any altitude.
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Air Traffic Control
(ATC)

ATC in the U.S. is not on board!

Enroute application

Fly the next highest appropriate altitude

Terminal area application 

At or above altitudes - Advise

Hard altitude - Attempt to get it deleted
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It is critical to point out that our Air Traffic Control system (in the U.S) is not on board with this concept yet.  Therefore, pilots should not add these corrections without coordinating or advising ATC.  An additional problem exists  if one aircraft is applying these corrections (as they should), and a second aircraft passing overhead is not, there can be a loss of separation. 

 If ATC is unable to approve your request due to traffic, then hold until they can approve it, or find a different approach/runway.



11-217 states ATC will continue to make corrections to MVA but this is not necessarily true.  The FAA promised ATC would make the corrections but the Air Traffic Controllers Association balked at this.  ATCA said it cost too much in liability.



Grand Forks put out a NOTAM if they are in cold wx procedures.  Some Northern tier AF bases are now adopting this practice.
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Cold Weather Altimeter (facts and myths) 

Fact or Myth

	Cold weather altimeter never affects my aircraft

Fact or Myth

	Modern CADCs correct barometric altitude for colder than standard temperatures



Fact or Myth

	Adjustment to minimums outside the FAF is critical
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It is important to emphasize that colder than standard temperatures could apply to everyone at some point.  If not now, then in future flying jobs.  Do not rely on “technology” to provide this information automatically.  As of the winter 99 season, any corrections to the pilot were being provided as a function of the FMS, and not the CADCs.  Anyone who is applying a cold weather correction must also be aware that their may  be other aircraft in the area which are not, and vertical separation may be affected.  In the future, these corrections may be mandated, in which case all aircraft will be participating.  Until then we must use caution.  

Hopefully, the previous slides have demonstrated that these corrections should not just be restricted to the final segment, but to all terminal area operations, and minimum enroute altitudes.



ON EXAM



In regards to the CADC, we had a student report that he thought his altimeter was making the corrections. He was flying a low level in Alaska with a CDS drop.  He glanced at his radar alt and saw 12 feet! 
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It is important to emphasize that colder than standard temperatures could apply to everyone at some point.  If not now, then in future flying jobs.  Do not rely on “technology” to provide this information automatically.  As of the winter 99 season, any corrections to the pilot were being provided as a function of the FMS, and not the CADCs.  Anyone who is applying a cold weather correction must also be aware that their may  be other aircraft in the area which are not, and vertical separation may be affected.  In the future, these corrections may be mandated, in which case all aircraft will be participating.  Until then we must use caution.  

Hopefully, the previous slides have demonstrated that these corrections should not just be restricted to the final segment, but to all terminal area operations, and minimum enroute altitudes.



ON EXAM



In regards to the CADC, we had a student report that he thought his altimeter was making the corrections. He was flying a low level in Alaska with a CDS drop.  He glanced at his radar alt and saw 12 feet! 
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It is important to emphasize that colder than standard temperatures could apply to everyone at some point.  If not now, then in future flying jobs.  Do not rely on “technology” to provide this information automatically.  As of the winter 99 season, any corrections to the pilot were being provided as a function of the FMS, and not the CADCs.  Anyone who is applying a cold weather correction must also be aware that their may  be other aircraft in the area which are not, and vertical separation may be affected.  In the future, these corrections may be mandated, in which case all aircraft will be participating.  Until then we must use caution.  

Hopefully, the previous slides have demonstrated that these corrections should not just be restricted to the final segment, but to all terminal area operations, and minimum enroute altitudes.



ON EXAM



In regards to the CADC, we had a student report that he thought his altimeter was making the corrections. He was flying a low level in Alaska with a CDS drop.  He glanced at his radar alt and saw 12 feet! 
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Air Force Advanced Instrument School
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Air Force Advanced Instrument School
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U.S. Standard Atmosphere Values

Feet Pressure Temperature
(in. of mercury) (degrees Centigrade)

16,000 16.21 — 17
15,000 16.88 —15
14,000 17.57 — 13
13,000 18.29 —11
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9000 21.38 — 3
8000 22.22 — 1
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3000 26.81 9
2000 27.82 11
1000 28.86 13
Sea Level 29.92 15
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offered assistance to both the FAA and MITRE by contributing operational experience to the 
study.  Mark Ingram, ALPA, stated that a Boeing study indicates cold temperature 
adjustments can be applied via avionics.  Brad Rush, AJW-321, responded that while the 
Boeing criteria may be good for large aircraft, it is of no use for smaller aircraft.  Kevin 
Comstock, ALPA, re-iterated ALPA’s previous requests that industry and ATC participate in 
any cold temperature altimetry study. ACTION: AFS-410. 

MEETING 07-02: Mark Steinbicker, AFS-470, briefed that the contracted MITRE study to 
evaluate risk assessment is underway.  On Thursday, during the ACF Charting Group 
meeting, Mike Cramer, MITRE provided a detailed briefing on the study parameters and the 
evaluation process MITRE will use.  A copy of Mike’s briefing slides is attached here. 
The plan is to analyze all airports with instrument flight procedures. Historical temperature 
data obtained from NOAA will be used to determine the representative coldest temperatures 
at an airport. These values will then be used to determine the greatest negative 
International Standard Atmosphere (ISA) deviation at an airport.  Then, a calculated cold 
temperature altimetry error from the Vertical Error Budget will be used as a comparison 
against the required obstacle clearance (ROC) for each segment of the approach 
procedure. An error factor expressed in feet will be used to determine the potential 
operational risk. The resulting degree of risk from the study will be used to by Flight 
Standards to determine appropriate ways to address the matter within the United States. 
Options previously discussed include incorporating adjustments into procedure design 
(ROC), charted notes, use of conversion tables, pilot education and training, etc. Rich Boll, 
NBAA, asked whether the study would include radar minimum vectoring altitude charts. 
Mark responded that the study is initially focused on instrument approach procedures.  Bill 
Hammett, AFS-420 (ISI), stated that standard TERPS ROC values from Order 8260.3 may 
not always be appropriate as basic ROC values are often increased; e.g., remote altimeter 
setting, precipitous terrain, etc.  Bill noted the only source for actual ROC used in a 
procedure is the associated Form 8260-9.  AFS-470 will continue to monitor the study and 
provide an update at the next meeting. ACTION: AFS-470. 

MEETING 08-01: John Swigart, AFS-470, briefed that the contracted MITRE study to 
evaluate risk assessment is underway.  He stated they wanted to consider a few additional 
assumptions for the study and that a full briefing will be provided at the next ACF-IPG 
meeting.  Al Herndon, MITRE, added that some of the original assumptions originally briefed 
were false and the study had to be re-run with corrected assumptions. Tom Schneider, 
AFS-420, asked whether consideration has been given to including MVA charts in the study. 
John replied that he is uncertain; however, en route operations are included and perhaps 
that would include MVAs as well.  Mark Ingram, ALPA, stated that everyday US aircrews fly 
over/to Canada, Alaska, Russia, etc., without a clue regarding cold temperature procedures. 
Bill Hammett, AFS-420 (ISI), asked why only the lower 48 states are included in the study. 
Tom responded that if the lower 48 states are impacted, adjustments would automatically 
include Alaskan procedures.  Frank Flood, ACPA, added that the problem is not new. It has 
been published in the Boeing Performance Manual since 1985 although the onus is always 
on the pilot and the carrier. The problem is not just within the FAA, but with pilot education 
material; e.g., the Instrument Procedures Handbook and the AIM. AFS-470 will continue to 
monitor the study and provide a full briefing at the next meeting. ACTION: AFS-470. 

- 11 -



    
     

    
 

     
   

          
 

  
   

   
  

  
    
     

     
   

 
  

    
 

  
    

        
  

   
 

   
   

   
 
   
  

   
  

   

       
  

 
 

      
 

  
  

  
       

 
   

 

    

MEETING 08-02: Mark Steinbicker, AFS-470, provided a briefing on the MITRE study as 
provided by Mike Cramer. The purpose of the study is to assess cold temperature impact 
on required obstacle clearance (ROC) for instrument procedures in the lower 48 states. The 
results will then be used to base a decision for a course of action to mitigate the issue if 
required. The impact analysis assessed airports with and without climate reporting stations. 
The report provided statistics only for approaches where full ROC was lost in the initial, 
intermediate, or final segments.  A copy of Mark’s briefing slides is included here ( ).  Mark 
Ingram, ALPA, questioned why there was only concern when all ROC was lost, which 
results in a relatively low number of procedures impacted.  For example when 500’ of ROC 
is required, it appears that the study indicates a problem only when the cold temperature 
adjustment is 500’ or greater; however a 490’ loss of ROC where only 10’ of ROC is 
provided is not shown as a problem.  Mark recommended the study identify all procedures 
where the TERPS required clearance was not provided.  Anytime TERPS required 
obstruction clearance is compromised presents a problem. This opinion was supported by 
several other attendees. Tom Loney, Canadian Air Force (CAF), stated that the US was 
overly complicating the issue. Criterion is regulatory and it is known that cold temperature 
impacts ROC; therefore, adjustments must be made to ensure design requirements are 
maintained.  As a quick and easy methodology, the CAF applies cold temperature 
corrections, using the ICAO cold temperature table, to the final segment whenever the 
temperature is at zero or below and to all segments when the temperature is -30 or below. 
Tom Schneider introduced Canadian cold temperature guidance from the Canada AIP 
noting that both ATC and pilots are involved in the adjustment process. It should also be 
noted that ATC minimum vectoring charts are compensated for cold temperature.  A copy of 
the extract from the Canada AIP is included here ( ).  Bill Hammett, AFS-420 (ISI) stated 
that he had attempted to input cold temperature corrections when developing criteria for 
minimum vectoring altitude charts (MVACs); however, this was not acceptable to ATC. 
Mark Ingram, ALPA, also noted that some US carrier pilots fly over Canada and Russia daily 
without thought of cold temperature impact. On the other hand, other carriers have 
mandated an additive of 1000’ to initial segment altitudes and 500’ to the intermediate fix 
altitude to compensate for cold temperature altimetry.  Bill Hammett, AFS-420 (ISI), again 
questioned why we were analyzing the lower 48 first and not Alaska where we know the 
problem exists. We have reports included in the ACF history of this issue where pilots have 
reported GPWS alerts while on approach to Fairbanks during cold temperature conditions 
and the ATC response is “happens all the time”. He reminded Mark that several industry 
groups have volunteered to assist the FAA in the study and in developing cold temperature 
procedures for the US.  Mike Frank, AJT-22, responded that his organization is looking into 
cold temperature adjustments in the terminal environment.  Mark stated that he will have 
MITRE do further analysis. The study has shown that there are instances where all ROC 
could be lost; it needs to be determined whether there is a point prior to total ROC loss 
where adjustments should be made.  Lance Christian, NGA, stated once again that Canada 
and the DOD realize there is a problem in a cold temperature environment, why expend 
more money on further study.  Rich Boll, NBAA, questioned the end result of the studies; 
e.g., “will it determine what is an acceptable amount of ROC loss; will it lead to procedure 
adjustments, recommendations or requirements in the AIM for the pilot to apply cold temp 
compensation; etc.”  Kevin Comstock, ALPA, said there already is a consolidated industry 
position from the PARC to AVS-1 to apply the charted temperature limit currently present on 
some approaches to all segments of all approaches.  Kevin, Rich, James Taylor, AFFSA; 
Tom Loney, CAF; and Frank Flood, Air Canada, (at previous meetings) have offered to 
assist Mark in developing a plan to address temperature compensation. ACTION: AFS-470. 
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A procedure was flagged whenever the altimetry error for the coldest temperature 
exceeded the ROC value for one or more segments of that procedure.  This simply 
means that for that procedure, there is a possible risk exposure due to the procedure 
design not protecting enough space between the path and a controlling obstacle (if 
one exists).  As can be seen from the above, while a large percentage of procedures 
were flagged, this only represents 5.6% of the total number of segments evaluated.  
The size of the exceedance that caused the segment (and thus procedure) to be 
flagged is evaluated in the following distribution histogramsflagged is evaluated in the following distribution histograms.
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All following histograms are interpreted in the same way, as described here.  In 
particular, this graphic represents all en-route transition segments evaluated at 
airports that had climate stations on the airport.  There were 3145 such segments.  
Enroute transition segments are designed with a minimum of 1000 ROC using 
standard design methods.  What this graphic is displaying is the number of segments 
which had potential altimetry errors at the coldest temperature that exceeded the 
1000’ of ROC by the amounts shown.  For instance, only 41 such segments were 
found and of those 10 only exceeded the ROC value by 50 feet or less Fivefound, and of those, 10 only exceeded the ROC value by 50 feet or less.  Five 
exceeded it by 50 to 100 feet, and so on out to the 9 segments that exceeded the 
ROC by greater than 300 feet.  


Based on the small numbers, and the low probability of even reaching the coldest 
temperature recorded for a length of time sufficient to encompass a landing, this is 
probably not a high risk However the analysis was extended (in the addendumprobably not a high risk.  However, the analysis was extended (in the addendum 
section of this report) to assess the time exposure as well.  
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It is important on this graphic to keep in mind that 121 of the final segments 
evaluated were evaluated at a high assumed decision altitude of 500 feet due to the 
fact that there is no ready source for DA information for many procedures other than 
the charts themselves or the paper 8260 forms.  So MITRE erred on the side of 
caution, evaluating these procedures at a high DA (which gives the highest altimetry 
error due to temperature) for comparison with the ROC of 250’.  


Again, however, the majority of all segment exceedances were in the zero to 25’ 
range, which is basically statistically insignificant.  MITRE can provide detail for 
specific procedures to analyze risk of the higher exceedances, but a low temperature 
limit set at the coldest day would remove the chance for an event (see the analysis 
of availability based on such an action in the last section.
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This slide shows that the procedures where the DA of 500’ was assumed all fell into 
the 0-25’ bin, using the real DA (from RNAV GPS procedures) resulted in the other 
instances.
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Use of the closest climate station was necessary at airports where remote settings 
are used due to lack of a weather station on the airport.
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This method was proposed as a way to answer the question of how often procedures 
might be “unavailable” due to cold temperatures IF FAA decided to publish them 
with a lowest temperature on the chart, as is done for RNP SAAAR.  The basic 
answer is “not very often” due to the rarity of such cold temperature, as is shown in 
the remaining histograms.
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There were a total of only 366 procedures which would be unavailable for more 
than one hour out of the total five years.  The bar farthest right shows that 4 
procedures would have been unavailable between 10 and 25 percent of the time 
during the 5 year period, which, depending on usage (traffic) could be significant.  It 
must be remembered that the cold temperature periods must align with usage 
periods to have an impact on true availability for use when needed.  A further look 
at these outliers could be made if necessary.
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The interpretation of this graphic is the same as the one previous, for instance, 40 
procedures were found that would have had 1 to 5 percent of the five year period 
where they were unavailable due to temperature if FAA were to put the breakpoint 
temperature on the charts and limit usage of the procedure to higher temperatures.
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Figure 9.1—Altitude Correction Chart
 
COLD TEMPERATURE CORRECTIONS 



3UHVVXUH�DOWLPHWHUV�DUH�FDOLEUDWHG�WR�LQGLFDWH�WUXH�DOWLWXGH�XQGHU�,6$�FRQGLWLRQV��$Q\�GHYLDWLRQ�IURP�,6$�ZLOO�UHVXOW� LQ�DQ� 
HUURQHRXV�UHDGLQJ�RQ�WKH�DOWLPHWHU��,Q�D�FDVH�ZKHQ�WKH�WHPSHUDWXUH�LV�KLJKHU�WKDQ�WKH�,6$��WKH�WUXH�DOWLWXGH�ZLOO�EH�KLJKHU� 
WKDQ�WKH�)LJXUH�LQGLFDWHG�E\�WKH�DOWLPHWHU��DQG�WKH�WUXH�DOWLWXGH�ZLOO�EH�ORZHU�ZKHQ�WKH�WHPSHUDWXUH�LV�ORZHU�WKDQ�WKH�,6$�� 
7KH� DOWLPHWHU� HUURU�PD\� EH� VLJQL¿FDQW�� DQG� EHFRPHV� H[WUHPHO\� LPSRUWDQW� ZKHQ� FRQVLGHULQJ� REVWDFOH� FOHDUDQFHV� LQ� YHU\� 
FROG�WHPSHUDWXUHV�� 
,Q�FRQGLWLRQV�RI�H[WUHPH�FROG�ZHDWKHU��SLORWV�VKRXOG�DGG�WKH�YDOXHV�GHULYHG�IURP�WKH�$OWLWXGH�&RUUHFWLRQ�&KDUW�WR�WKH�SXEOLVKHG� 
SURFHGXUH�DOWLWXGHV��LQFOXGLQJ�PLQLPXP�VHFWRU�DOWLWXGHV�DQG�'0(�DUFV��WR�HQVXUH�DGHTXDWH�REVWDFOH�FOHDUDQFH��8QOHVV�RWKHUZLVH� 
VSHFL¿HG��WKH�GHVWLQDWLRQ�DHURGURPH�HOHYDWLRQ�LV�XVHG�DV�WKH�HOHYDWLRQ�RI�WKH�DOWLPHWHU�VRXUFH�� 
:LWK�UHVSHFW�WR�DOWLWXGH�FRUUHFWLRQV��WKH�IROORZLQJ�SURFHGXUHV�DSSO\�� 


��� ,)5�DVVLJQHG�DOWLWXGHV�PD\�EH�HLWKHU�DFFHSWHG�RU�UHIXVHG��5HIXVDO�LQ�WKLV�FDVH�LV�EDVHG�XSRQ�WKH�SLORW¶V�DVVHVVPHQW�RI� 
WHPSHUDWXUH�HIIHFW�RQ�REVWUXFWLRQ�FOHDUDQFH�� 


��� ,)5�DVVLJQHG�DOWLWXGHV�DFFHSWHG�E\�D�SLORW�VKDOO�QRW�EH�DGMXVWHG�WR�FRPSHQVDWH�IRU�FROG�WHPSHUDWXUHV��L�H���LI�D�SLORW� 
DFFHSWV�³PDLQWDLQ������ �́�DQ�DOWLWXGH�FRUUHFWLRQ�VKDOO�QRW�EH�DSSOLHG�WR�������IW�� 


��� 5DGDU�YHFWRULQJ�DOWLWXGHV�DVVLJQHG�E\�$7&�DUH�WHPSHUDWXUH�FRPSHQVDWHG�DQG�UHTXLUH�QR�FRUUHFWLYH�DFWLRQ�E\�SLORWV�� 
��� :KHQ�DOWLWXGH�FRUUHFWLRQV�DUH�DSSOLHG�WR�D�SXEOLVKHG�¿QDO�DSSURDFK�¿[�FURVVLQJ�DOWLWXGH��SURFHGXUH�WXUQ�RU�PLVVHG� 


DSSURDFK�DOWLWXGH��SLORWV�VKRXOG�DGYLVH�$7&�KRZ�PXFK�RI�D�FRUUHFWLRQ�LV�WR�EH�DSSOLHG�� 


ALTITUDE CORRECTION CHART 
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-30 40 60 80 100 120 130 150 170 190 280 380 570 760 950 
-40 50 80 100 120 150 170 190 220 240 360 480 720 970 1 210 
-50 60 90 120 150 180 210 240 270 300 450 600 890 1 190 1 500 


NOTES���� 7KH�FRUUHFWLRQV�KDYH�EHHQ�URXQGHG�XS�WR�WKH�QH[W����IW�LQFUHPHQW�� 
� ��� 9DOXHV�VKRXOG�EH�DGGHG�WR�SXEOLVKHG�PLQLPXP�,)5�DOWLWXGHV�� 
� ��� 7HPSHUDWXUH�YDOXHV�IURP�WKH�UHSRUWLQJ�VWDWLRQ�QHDUHVW�WR�WKH�SRVLWLRQ�RI�WKH�DLUFUDIW�VKRXOG�EH�XVHG��7KLV�LV�QRUPDOO\� 


the aerodrome. 


Example: Aerodrome Elevation 2 262 ft Aerodrome Temperature -50˚ 


ALTITUDE HAA CORRECTION INDICATED ALTITUDE 


Procedure Turn 4 000 ft 1 738 ft +521.4 ft1 4 600 ft2 


FAF 3 300 ft 1 038 ft +311.4 ft 3 700 ft 


MDA Straight-in 2 840 ft 578 ft +173.4 ft 3 020 ft 


Circling MDA 2 840 ft 578 ft +173.4 ft 3 020 ft 


R
A
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Editor’s Note: The following pertinent extracts from the October 31, 2006 PARC 
letter to AVS-1 are included at ALPA’s request: 

Cold Temperature Policy: Current procedure design policy uses the controlling obstacle on 
the final approach segment as the basis for calculating minimum temperature for the 
procedure. The team recommends that this policy be reviewed so that obstacle clearance 
on any segment would be maintained. Attachment 4 contains proposed text for a revised 
policy. 

Attachment 4 - Cold Temperature Policy: The team recommends that the criteria for 
establishing the charted cold temperature limit be changed to analyze the appropriateness 
of that limit in all segments of the approach rather than only the final segment. While this 
recommendation is applicable to all approaches, not just basic RNP, the team recommends 
that the criteria be developed first for basic RNP and then applied to TERPs for all 
procedures.” 

MEETING 09-01: Catherine Majauskas, AFS-470, briefed that MITRE is still conducting 
analysis and there is nothing to report at this time.  Bill Hammett, AFS-420 (ISI) noted that at 
the last meeting it was briefed that the initial MITRE study only indicated a problem when 
ROC was totally lost. One of the ALPA representatives questioned this methodology and 
recommended the study provide details whenever any portion of ROC was compromised 
and the group agreed.  Bill asked whether the study was revised to address this concern. 
Catherine responded that it was and hoped to present the results at the next meeting. 
ACTION: AFS-470. 

MEETING 09-02: Catherine Majauskas, AFS-470, briefed that there is nothing new to 
report on this issue.  John Swigart, AFS-470, added that the Branch has been understaffed 
(down three personnel) and two staffers are working RNP issues. Two recent new hires 
should prompt action. Tom Schneider, AFS-420, asked the status of the MITRE study. 
John responded that it is on-going. AFS-470 will continue to work the issue and report 
progress of the MITRE study. ACTION (AFS-470). 

MEETING 10-01: Catherine Majauskas, AFS-470, briefed that there has been recent 
renewed interest from Air Traffic and FAA employees working within the Aviation Safety 
Information Analysis and Sharing System (ASIAS) regarding the impact of cold station 
altimeter settings.  AFS-470 recognizes the need for special attention to be placed on 
avionics systems in regards to cold temperature corrections. Catherine added that data 
from the MITRE study is being used to make some decisions to develop an operations 
concept for temperature correction. Her office will continue to work with MITRE to formulate 
an AVS position. ACTION (AFS-470). 

MEETING 10-02: Kel Christian, AFS-470, briefed that a meeting was held in July with AFS 
470, AFS-420, AFS-460, AVP-210, AIR-130, and MITRE in attendance to review the MITRE 
study.  All agree that there are inherent risks associated with cold weather altimetry. The 
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AFS participants and MITRE met again in September to discuss how to fine tune the study 
and add variables.  The question of how to mitigate the issue, either through a procedural 
design adjustment, or through an operational adjustment was discussed and the procedure 
design option favored.  A second MITRE study is underway and expected to be complete by 
the end of November, at which time another meeting will be held. This meeting will include 
AJT, ATE, AJS, AOV and ATSAP to discuss how to proceed based on the second MITRE 
study.  Gary Fiske, AJT-28, asked what was expected of AT.  Kel responded AT actions are 
undetermined at this time; AFS just wants to ensure AT is involved early in the 
discussions.  Larry Wiseman, AOV-310, asked whether MVA and MIA charts were 
considered in the MITRE study.  Kel responded that only non-precision approaches were 
considered.  Vince Massimini, MITRE, stated that MVA/MIA must also be covered.  Kel 
responded that we are not there yet. Gary added that ATO is not dealing with cold 
temperature affects on MVA/MIA charts yet. The problem is determining a minimum 
monthly mean temperatures at different locations within the US.  Brad Rush, AJV-3B, 
cautioned that the method of computing high and low temperature variables has changed 
in Order 8260.54.  He noted an example where the current high temperature limitation of 
90 degrees on a procedure, when re-computed using current criteria, now equals 27 
degrees.  Mark Ingram, ALPA, asked at what airspeed is 1,000 Ft/NM descent calculated. 
Brad responded the final approach airspeed is calculated for all Categories.  Valerie 
Watson, AJV-3B, asked what locations are being looked at in the MITRE study.  Kel 
responded that MITRE has narrowed down the impact area to about 60 airports.  Mike 
Cramer, MITRE, stated that MITRE is reviewing airports and procedures over the past 5-
years to assess impact. Roy Maxwell, Delta, asked whether FAA was ruling out the option 
for pilots checking temperatures and making adjustments.  His concern is that procedural 
adjustments may cause FAA to say not to use the procedures.  Roy stated that Delta has 
adjusted (blue page) procedures for cold temperature use so capacity isn't terminated. 
Kel stated that it is not FAA's intent to terminate current operations, but the long range 
goal is to delete the requirement for pilot manual adjustments. AFS-470 will continue to 
work the issue with MITRE and report progress. ACTION: AFS-470. 

MEETING 11-01: Kel Christian, AFS-470, briefed the results of the MITRE study thus far. 
The study examined 10,328 approach segments considered at potential risk.  The study 
reveals that there are 41 airports with 60 approaches at potential risk where the altitude 
error could exceed ROC. The risk is considered excessive if the condition exists more 
than 1% of the time. The proposed solution is to publish a minimum temperature at which 
ROC will not be exceeded and annotate the procedure accordingly.  It was noted that the 
study did not include Alaska or precision approaches.  Kel added that additional studies 
are continuing; however, MVA and MIA charts are not included as they not under AFS-470 
purview.  Steve Serur, ALPA, noted that, Mark Ingram, also an ALPA representative, had 
expressed concern at previous meetings over the fact that the MITRE study only indicates 
there is a problem when all ROC is lost.  It appears that the current concept will apply a 
temperature correction that compensates to the zero ROC point; if so, this concept is 
flawed.  Mitch Scott, Continental Airlines, asked what is the long term goal of the study. 
Rick Dunham, AFS-420, responded that the current goal is to publish a minimum 
temperature at which point the procedure is no longer authorized vice having pilots do the 
math; continuing analysis will include additional factors.  Rick added that until a final 
solution is reached, AFS does not want to impede pilots from applying current AIM 
guidance and the associated correction table.  Steve asked what weather data was 
considered.  Kel responded the analysis was based on the coldest temperature recorded 
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in the last 5-years.  Rich Boll, NBAA, stated that the aforementioned 1% risk factor was 
misleading.  He stated that any time the temperature gets cold, the risk is there.  FAA 
needs to move past the study and get the information and procedures before the pilot.  He 
recommended publishing the ICAO table that is in the AIM in the front of the TPP and tell 
the pilots to apply it.  Additionally, he recommended publishing corresponding guidance in 
FAA Order JO 7110.65 so controllers are aware of what it means when a pilot states he is 
applying cold temperature altitude corrections.  Ted Thompson, Jeppesen, advised that 
Jeppesen does publish the table in its Airway Manual.  Brad Rush, AJV-3B, expressed 
support for the TPP recommendation if the table is to be a part of the overall solution. JD 
Hood, Horizon Air, stated the MITRE study may cause confusion by indicating no 
correction is required at a temperature that, according to AIM guidance, DOES require 
altitude compensation.  JD also supports developing guidance in the 7110.65 to ensure 
controller awareness of the AIM guidance.  Paul Eure, AJE-31, agreed that pilots and 
controllers must be on the same page. He also stated that the ATO is revising MVA and 
MIA policy to consider cold temperature adjustments when considering rounding down 
ROC. These initiatives are expected to be complete this Summer. AFS-470 will continue 
to work the issue with MITRE support through the US-IFPP; and, AJV-3B will bring 
publication of the correction table before the IACC for consideration. Action: AFS-470 and 
AJV-3B. 

MEETING 11-02: Kel Christianson, AFS-470, introduced Mike Cramer, MITRE, who has 
been serving as the lead analyst for the cold temperature altimetry analysis contract.  Mike 
provided a briefing to explain the methodology used in the study and to clear up 
misconceptions of the earlier MITRE study. He also briefed the changes in the current study 
and explained the parameters being used.  Significantly, the study has been automated and 
was expanded to include Alaska and Hawaii and all runways 4000 ft or greater in length. A 
total of 8,177 non-precision and ILS (initial and intermediate segments) approaches at 1,869 
airports were analyzed using the lowest recorded temperature over the last 5-years.  Data 
was analyzed to determine the probability that total altitude error may exceed the ROC for a 
given procedure segment at the coldest temperature. This probability defines the risk, if the 
segment were to be flown at the coldest temperature. If the risk exceeds 1%, the coldest 
temperature at which the risk is equal to or less than 1% is applied as the minimum 
temperature at which the procedure may be flown without compensation. This temperature 
will be published in some manner on the procedure chart. This will provide the desired cold 
temperature loss of ROC mitigation.  Based on these assumptions, Mike offered a mitigation 
plan and recommended the issue be closed; a new issue should then be opened to track 
implementation, pilot educational material, etc.  A copy of Mike's briefing slides is included 
here. (  ) 

A lengthy discussion ensued.  Rick Dunham, AFS-420, stated that it is an AFS-400 Division 
goal to develop some type standard that pilots and controllers alike can accept.  Mike 
interjected that there is no current required procedural mitigation although application of the 
altitude corrections published in the AIM will accomplish it.  Steve Serur, ALPA, expressed 
concern over closure, especially when there is the total loss of ROC.  Mike clarified that the 
risk is not 1% of the time, but 1% of altitude error exceeding ROC when an aircraft is flying 
the approach at the minimum temperature.  The risk factor of 1% is the same as the allowed 
risk of exceeding the laterally protected area in the missed approach on an RNP approach 
upon loss of GPS at DA. Roy Maxwell, Delta Airlines, stated 1% may be acceptable for 
unintended circumstances; GPS loss is random, but the temperature is known.  Rich Boll, 

- 15 -




 
   


   


  
  


 


 


© 2011 The MITRE Corporation. All rights reserved. 
Public Release 11-3589 


Cold Temperature Risk Mitigation
 


Method & Plan of Action 
Presented to Aeronautical Charting Forum
 


October 2011
 


Mike Cramer 







 
    


  


    
 


 
  


 


       
       


  
    


   


    
     


  
 


© 2011 The MITRE Corporation. All rights reserved. 
Public Release 11-3589 


History of the Issue
 


•	 There have been years of discussion in many forums: 
–	 ACF (initial issue 1992) 
–	 RTCA SC-181 (1994 and later) 
–	 ATA CNS Task Force 
–	 PARC 


•	 In 2008, an AFS-400 request for identification of possible 
cold temperature risk initiated a MITRE study that found: 


–	 For some procedure segments the coldest historical temperatures led 
to altitude errors approximately equal to the ROC applied 


–	 However, the study was limited to CONUS NPAs and runways >5000’ 


•	 The 2008 findings led to an approach to mitigation in 2010 
–	 Modeled & quantified the risk for the procedures in the 2008 study 
–	 Proposed limiting the risk using a minimum temp limit on procedures 
–	 Procedure design parameters change, some results were not current 
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2011 Study Expansion
 


• The range of the study was expanded to include 
Alaska and Hawaii with the CONUS 


• The limiting runway length was reduced to 4000’ 
from the previous lower limit of 5000’ 


• ILS procedures were added to the analysis to 
check initial and intermediate segments as well 
as final segment for glideslope out 


• The analysis was streamlined and automated to a 

greater extent in preparation for yearly repetition
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2011 Summary Results
 


•	 The automated analysis has been completed for all non-
precision and ILS procedures in continental United States, 
Alaska & Hawaii for runways > 4000’ in length 


•	 The analysis considers: 
–	 All procedure segments (altitudes & ROC applied) 
–	 Random errors that are present in measurement of altitude 


using atmospheric pressure 
–	 Bias errors that are present due to non-standard temperature 


(coldest in the last 5 years) and wheel height 


•	 Based on risk, the temperature below which the procedure 
should not be flown without compensation is computed 


•	 A total of 8177 procedures at 1869 airports were analyzed. 
•	 Based on the automated analysis, 458 procedures at 185 


airports may need minimum temperatures charted 
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Mitigation Plan
 


• Manually scrub the automated analysis results for
 
procedures where non-standard ROC was applied
 


• Move forward with minimum temperature where 

needed based on analysis results and the scrub
 
–	 Initially all at risk will be covered by issuing NOTAMs 
– Charting of temperatures will be phased in starting with 


the highest risk procedures 
•	 Chart note will appear in the same location with the same 


wording as RNP AR (or RNAV with VNAV minimums) 
•	 The exception for temperature compensation (systems or 


crew procedures) will remain, the temperature will not apply 


•	 FAA / MITRE to refine automation & repeat yearly
 


•	 Recommend closing ACF 92-02-110 (and related)
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Risk Mitigation by Applying Procedure
 
Minimum Temperature
 


•	 Altitude error is a Gaussian distribution with non-zero mean 
–	 The mean depends on temperature error and wheel height 
–	 The standard deviation is the RSS of the standard deviations of 



altimetry system error, ATIS error, and vertical FTE
 


•	 The segment ROC (adjusted) defines the placement of the 
OCS below the segment altitude 


•	 Risk: the probability that total altitude error may exceed the 
ROC for the segment at a given temperature 


•	 Risk is assessed at the coldest recorded temperature (local 
or remote) between 01/2006 & 12/2010 obtained from NOAA 


•	 If the risk exceeds 1%, the coldest temperature at which the 
risk is ≤1% is applied as the minimum temperature at which 
the procedure may be flown without compensation 


–	 Why 1%? Equals missed app lateral containment risk after losing GPS 
–	 AC90-101A Appendix 2, paragraph 6.d, Note 
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Detailed Explanations
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Segment ROC Definitions
 


IAF 


1000’ ROC 


1000’ 


IF 


Initial 


500’ ROC 


FAF 


Calculate cold temperature altimetry 
error at the segment altitudes 
represented by the altitudes at IAF, IF, 
FAF, MAP [DA] & MAHF 


MAP 


Final Segment ROC 
VOR with FAF 250 
NDB with FAF 300’ 
NDB w/o FAF 350’ 


Final Intermediate En route 


Compute the temperature at which the altitude error ROC values are adjusted for remote 
at the fix altitude has a 1% probability of exceeding altimeter setting (RASS) as necessary. 
the preceding segment ROC. If this temperature is 
warmer than the coldest 5 yr temperature it 
becomes the minimum for the procedure 
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Risk Mitigation Assessment
 
•	 Body geometry (BG) and temperature error (ISAD) are known bias errors & together they determine 


the location of the mean value for the random altitude errors 


•	 The standard normal curve (yellow box) represents the distribution for random altitude errors that 
apply to level flight: ATIS, flight technical error and altimetry system error 


•	 On a standard day, there is no temperature error, so the altitude error distribution is far above the 
OCS.  But, there is still a finite probability of the aircraft being below the OCS, < 10-5 


•	 For at risk procedures, we find the temperature that results in less than 1% probability that the 
aircraft could be below the OCS and set this as the minimum temperature for the procedure. 


•	 Any temperature warmer than the minimum reduces the 1% very quickly. 


•	 Example: For KDEN I25 intermediate segment, an ISAD = 343’ out of 500’ ROC meets the 1% 


= 343’ 
=500’ 
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Altimetry Error Model
 


∆ℎ = 𝑁 𝜇, 𝜎2 Altitude error is treated as a random variable where 


𝑚𝑚𝑚𝑚 𝑣𝑚𝑣𝑣𝑚 𝜇 = 𝑏𝑏 − 𝐼𝐼𝐼𝐼 


2 2 2𝑠𝑠𝑚𝑚𝑠𝑚𝑠𝑠 𝑠𝑚𝑣𝑑𝑚𝑠𝑑𝑑𝑚 σ = 𝜎𝑓𝑓𝑓 + 𝜎𝑎𝑎𝑓 + 𝜎𝑎𝑓𝑎𝑎


ℎ − 𝑣𝑠𝑙𝑚𝑣𝑚𝑣 ∆𝐼𝐼𝐼 
𝐼𝐼𝐼𝐼 = 


288 + ∆𝐼𝐼𝐼 − 0.5 0.00198 ℎ 


𝑏𝑏 = 25′
 
3𝜎𝑓𝑓𝑓 = 75′
 


3𝜎𝑎𝑓𝑎𝑎 = 20′ 𝑐𝑑𝑣𝑑𝑐𝑚𝑠𝑚𝑠; 50′ 𝑠𝑚𝑚𝑑𝑠𝑚
 
3𝜎𝑎𝑎𝑓 = −8.8 10−8 ℎ2 + 6.5 10−3 ℎ + 50
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Remote Altimeter Adjustment
 


• Adjustment to Final segment ROC 
– ∆𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹= 𝟐. 𝟑𝑹 + 𝟎. 𝟏𝟏∆𝑯 


– R = range to station 
– ∆H = elevation difference 


• Adjustment to intermediate segment ROC
 


– 𝑰𝑹 𝟎. 𝟔∆𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹> 𝟐𝟎𝟎 


– 𝒕𝒕𝒕𝑹 ∆𝑹𝑹𝑹𝑹𝑹𝒕= 𝟎. 𝟔∆𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹 − 𝟐𝟎𝟎 


– 𝒕𝑹𝒆𝒕 ∆𝑹𝑹𝑹𝑹𝑹𝒕= 𝟎 
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Analysis Flow Chart
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ACF Issue 92-02-110
 


•	 SUBJECT: Cold Station Altimeter Settings 
•	 BACKGROUND/DISCUSSION: The United States Air Force and the 


Canadians apply corrections to minimum instrument approach altitudes 
from the FAF inward, during periods of very cold weather conditions, or 
cold weather conditions in combination with terrain more than 2,000 feet 
above airport elevation. Where terrain significantly higher than the airport 
elevation underlies approach segments the problem is exacerbated. At 
Medford, Oregon, for example, there is terrain that is 6,000 feet higher than 
the airport, which underlies the intermediate segment of the VOR/DME-C 
SIAP. The minimal 500 feet of intermediate segment obstacle clearance 
can be completely compromised with a surface temperature no colder than 
-50 degrees c. 


•	 RECOMMENDATION: The FAA should institute a directive procedure 
similar to that used by the USAF for cold weather operations. Where 
individual SIAPs are identified to have minimal obstacle clearance over 
terrain that is greater than 2,000 feet above the airport elevation, such 
procedures should be annotated to apply cold altimeter corrections to the 
intermediate and initial approach segments, in addition to the FAF inward. 
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NBAA, asked whether the analysis included non-airliner type altimetry.  Mike responded that 
they had data from Cessna and others.  Bruce McGray, AFS-410, stated there are special 
procedures in Alaska for small aircraft operations below -10F.  He suggested that perhaps 
some feedback could be obtained from these users.  Paul Eure asked whether any 
consideration had been given to aircraft vertical separation. The AIM allows pilots to apply 
the ICAO table correction at their discretion; therefore, some pilots may, while others may 
not.  Additionally, there is no requirement for a pilot to advise ATC when applying cold 
temperature corrections. Tom Schneider, AFS-420, stated that this was a good point and 
asked whether ATPAC has addressed the ATC issue.  He stated that we do not want to add 
further confusion by bringing ATC concerns into the ACF-IPG agenda item.  Pierre Laroche, 
Transport Canada, voiced the concern that as this would only apply to US charts, it is 
possible that American pilots flying into Canada might not apply the standard ICAO 
compensation as is the standard practice in Canada. Tom Schneider, AFS-420, responded 
that it is the pilot's responsibility to be aware of the rules for the host country in which he/she 
is flying.  JD Hood, Horizon Air, questioned the application of the AIM standard vice 
individual charts.  Kel responded that the proposal will not take away the pilot's option to 
compensate manually as prescribed in the AIM. Valerie Watson, AJV-3, stated that the 
AeroNav Products IOU to bring publication of the ICAO table in the US TPPs and DOD 
FLIPs was discussed at the last IACC MPOC meeting. She stated that the MPOC members 
indicated they would support publication of the table and explanatory language. This option 
will remain on hold pending a decision on what will be implemented. Mike again 
recommended the issue be closed and a new issue opened regarding how to implement the 
MITRE study.  Tom Schneider, AFS-420, commented that the results of the study have 
produced significant progress toward a solution; however, much work remains to be done 
regarding implementation and applicable pilot and controller guidance. Due to lingering 
concerns from ALPA, NBAA, Delta, and others, it was decided that an ad hoc group be 
formed to re-validate the MITRE model used to identify at risk airports & procedures and 
focus on implementation issues. Hopefully, the group can reach a conclusion prior to the 
next ACF meeting. The following personnel signed up for the cold temperature altimetry ad 
hoc working group: 

Kel Christianson, AFS-470, 202-385-4702, kel.christianson@faa.gov 
Mike Cramer, MITRE, 616-296-9210 mcramer@mitre.org 
Steve Serur, ALPA  703-698-4333 steve.serur@alpa.org 
Marc Gittleman ALPA (United) 571-723-7524 marc.gittleman@alpa.org 
Rich Boll, NBAA 316-655-8856 richard.boll@sbcglobal.net 
Roy Maxwell, Delta Air Lines 404-715-7231 roy.maxwell@delta.com 
JD Hood, Horizon Air 800-451-0222x44346 jd.hodd@horizonair.com 

Editor's Note: Anyone not listed above who wishes to participate should contact Kel 
Christianson, AFS-470. 

ACTION: AFS-470 and MITRE. 

MEETING 12-01: Kel Christianson, AFS-470, briefed that the cold temperature ad hoc 
working group formed at meeting 11-02 met and validated the parameters used in the 
MITRE study.  Kel added that the AIM has cold temperature adjustment guidance similar to 
ICAO; however, to date, there is no published directive that states it must be implemented. 
The MITRE model is valid and automated; however, work is on-going to develop an 
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implementation methodology.  Rich Boll, NBAA, stated that making cold temperature 
changes to IAPs seemed to be the easiest solution. Tom Schneider, AFS-420, responded 
that one reason for not modifying procedure design criteria is because the FAA does not 
want to permanently “penalize” all operations for seasonal conditions, or create separate 
procedures based on those conditions.  Kel commented that many options are being 
considered. The current thought is to have pilots add the ICAO correction to all IAP 
segments from IAF through missed approach at specific airports.  Rich questioned whether 
an IAP design fix is off the table.  Kel said that nothing is off the table. Tom noted that the 
ad hoc working group had no ATO representation.  Kel responded that the working group 
was primarily established to validate the MITRE model and AFS-470 is now actively working 
with Air Traffic to develop an implementation scheme.  Paul Eure, AJE-31, stated that the 
En Route Service Unit has provided input. Paul added that they are concerned when AFS 
issues non-directive policy memorandums, AIM changes, etc., that may not drive an 
associated change to AT requirements, whereas a directive document; e.g., an FAA Order, 
will also drive ATO changes.  Gary Fiske, representing AJT-2A3, stated that the cold 
temperature adjustment issue is not controversial, but the application is.  He asked whether 
rulemaking will be affected. There was no answer to this comment. Kel closed by stating 
that AFS-470 will continue to develop and coordinate an implementation plan. 
ACTION: AFS-470. 

MEETING 12-02: Kel Christianson, AFS-470, briefed that the MITRE study has been vetted 
through FAA. It was determined in the study that the required obstacle clearance (ROC) 
could be exceeded on 289 procedures at 131 airports when operating into these airports 
using the lowest temperature recorded for the last five years. AFS-470 is working on 
several fronts to get the information to the public.  A Graphic Notice is under development 
for inclusion in the Notices to Airmen Publication (NTAP) that will include background 
information and requested pilot actions as well as a listing of affected airports. The AIM is 
being updated to provide expanded information and guidance for pilots. Consideration is 
also being given to expanding the program to include airports with runways of 3,000' or 
greater (the standard is 4,000').  AFS-470 is also addressing the issue of whether to allow 
pilots to manually compensate current RNAV and RNP approaches with temperature 
restrictions. The immediate goal is to make pilots aware of the issue and develop corrective 
actions and an implementation plan.  ACTION: AFS-470. 

MEETING 13-01: Kel Christianson, AFS-470, provided an update briefing on the MITRE 
study and modeling process that identified airports affected by cold temperatures. The 
current study only assessed impact at those airports with a runway of 4,000 ft or longer.  It is 
hoped that in the future, the study will be expanded to a re-assessment of all airports with 
runways of 2,500 ft or longer. The current plan is to publish a Graphic Notice in the Notices 
to Airmen Publication (NTAP) with a listing of affected airports and procedure segments.  A 
copy of the Graphic Notice, which was discussed at length, is included here ( ).  Kel also 
briefed a draft AIM change outlining pilot procedures to notify ATC when implementing a 
cold temperature adjustment. This AIM guidance, the draft of which is included here ( ), will 
be referenced in both the air traffic control and operational sections of the AIM. John 
Collins, GA Pilot, asked why an alert to apply a cold temperature correction is not on the 
approach chart of airports identified as potentially affected.  Kel responded that there are no 
plans to accommodate this as of yet. John stated that the NTAP is not enough in itself and 
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Notice to Airmen Publication - Cold Temperature Corrections and Airport Listing 

ACF-IPG Issue 92-02-110 



Subject:  Cold temperature altitude corrections at airports designated with a cold temperature restriction. 


Purpose: To provide a list of airports designated with temperature restrictions during cold temperature 
operations and guidance on when and how to apply altitude corrections to affected 14 CFR Part 97 
approach segments. 


Background: In response to aviation industry concerns over cold weather altimetry errors, the FAA 
completed a risk analysis to determine if current 14 CFR Part 97 instrument approach procedures in the 
United States National Airspace System are at risk during cold temperature operations. The study used the 
coldest recorded temperature for the airport in the last five years and specifically investigated if there was a 
probability that expected altitude errors in a barometric altimetry system, during these non-standard day 
operations, could exceed the Required Obstacle Clearance (ROC) used on procedure segment altitudes. If 
the probability of ROC being exceeded went above one percent on any segment of an approach, a 
temperature restriction was applied to the segment. However, the probability of the ROC being exceeded 
precisely at an obstacle position is extremely low, providing an even greater safety margin. In general, 
application of these minimum operating temperatures should have a low impact on availability of 
procedures. Seventy-five percent of the affected procedures / airports have experienced less than one 
percent of days when the temperature went below the operational limit over the past five years.  


Action:   
Pilots without temperature compensating aircraft must  make a manual cold temperature altitude correction 
to the designated segment or segments of the approach using the AIM 7-2-3, ICAO Cold Temperature 
Error Table. The correction will be applied to all 14 CFR Part 97 airport approaches when the actual 
temperature is at or below the airport cold temperature restriction. 
 


Pilots with temperature compensating aircraft must ensure the system is on and operating on each 
designated segment. If the system is not operating, apply a manual cold weather altitude correction using 
the AIM 7-2-3 ICAO Cold Temperature Error Table.  Pilots do not have to manually calculate an altitude 
correction and compare against automatic compensating aircraft to ensure operation.  
 


Pilots must report intended cold temperature altitude corrections to Air Traffic Control (ATC) on 
intermediate and missed approach segments. This information is required for ATC to provide aircraft 
appropriate vertical separation.  
 	 Pilots being vectored and required to compensate will request the altitude correction up to the final 


point of compensation with ATC, i.e. Hayden, CO example below.   
o	 Intermediate segment: “Request 10600 ft. for cold temperature operations until BEEAR”, 
o	 Missed Approach (10000 ft. published altitude): “Request final holding altitude, 10600 ft. 


on missed approach for cold temperature operations” 
	 Pilots cleared the instrument approach procedure; “Cleared the RNAV RWY 28 approach (from 


any IAF)” pilots will report intended altitude correction to ATC, i.e. Hayden, CO example below.  
o	 Intermediate Segment: “Level 10600 ft. for cold temperature operations inside HIPNA to 


BEEAR” 

 Pilots are not required to advise ATC when correcting on the final segment only.
 


Pilots must use the corrected final segment MDA or DA/DH as the minimums for the approach. Pilots must 
meet the requirements in 14 CFR Part 91.175 to operate below the corrected MDA or DA/DH. Pilots must 
see and avoid obstacles when descending below the MDA. 


Pilots must comply with temperature restrictions published on 14 CFR Part 97 RNAV (GPS) and RNAV 
(RNP) approaches, even if the temperature is warmer than the airport cold temperature restriction. The 
temperature restriction for the RNAV (GPS) or RNAV (RNP) procedure does not apply to any other 
approach at the airport. 
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Notice to Airmen Publication - Cold Temperature Corrections and Airport Listing 

ACF-IPG Issue 92-02-110 



Pilots are not required to calculate a cold temperature altitude correction at any airport with a runway 
length of 4,000 feet or greater that is not included in the airports list below.  Pilots operating into airports 
where all runways are less than 4,000 feet may make cold temperature altitude corrections in actual cold 
temperature conditions.  Report any cold temperature correction prior to the final approach fix to ATC. 


Cold Temperature Designated Airports: Airports are listed by ICAO code, Airport Name and 
Temperature Restriction in Celsius/Fahrenheit. Italicized airports have more than one temperature 


segments must be corrected when actual temperature is at or below both temperature restrictions. 
restriction. These airports have two segments of the approach limited by a different temperature. Both 


Intermediate Segment: Apply correction to all altitudes in intermediate segment when temperature is at or 
below the temperature restriction. This includes the FAF altitude. 


Final Segment: Apply correction to all altitudes in final segment when temperature is at or below the 
temperature restriction. This includes step down fixes and minimums.  May add a correction to FAF 
altitude, if desired, but not required. 


Missed Approach Segment: Apply correction to all altitudes in the missed approach segment when 
temperature is at or below the temperature restriction. 


Missed 
Identifier Airport Name  Temperature Intermediate Final Appr 


Alaska 
PABR Wiley Post – Will Rogers -41C/-42F X 



ACV Merle K (Mudhole) Smith -16C/3F X 



PADK Adak -10C/14F X 



PADL Dillingham -35C/-31F X X 



PAEN Kenai -31C/-24F X 



PAFA Fairbanks Intl -19C/-2F X X 



PAGA Edward G. Pitka SR -34C/-29F X X 



PAGK Gulkana -37C/-35F X 



PAGS Gustavas -23C/-9F X 



PAIL Iliamna -17C/1F X X 



PAJN Juneau Intl -14C/7F X X 



PAKN King Salmon -30C/-22F X 



PAKT Ketchikan Intl -10C/14F X 



PAMC McGrath -41C/-42F X X 



PAMC McGrath -32C/-26F X 



PANI Aniak -32C/-26F X 



PANN Nenana Muni -32C/-26F X 



PAOM Nome -31C/-24F X 



PAOR Northway -18C/0F X X 



PASC Deadhorse -44C/-47F X X 



PASC Deadhorse -38C/-36F X 



PAUN Unalakleet -38C/-36F X X 
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Notice to Airmen Publication - Cold Temperature Corrections and Airport Listing 
ACF-IPG Issue 92-02-110 


California 
KTRK Truckee – Tahoe -23C/-9F X X 



KTRK Truckee – Tahoe -20C/-4F X 



Colorado 


KCAG Craig-Moffat -25C/-13F X 



KCAG Craig-Moffat -30C/-22F X X 

KDEN Denver Intl -22C/-8F X 

KEEO Meeker -30C/-22F X 

KEGE Eagle County Rgnl -27C/-17F X 

KGUC Gunnison-Crested Butte Rgnl -35C/-31F X 

KHDN Yampa Valley -26C/-15F X X 

KLXV Lake County -26C/-15F X 

KRIL Garfield County Rgnl -16C/3F X X 

KTAD Perry Stokes -22C/-8F X 

KTEX Telluride Rgnl -15C/5F X 



Iowa 


KALO Waterloo Regional Airport -35C/-31F X 

KAMW Ames Muni -26C/-15F X 

KBRL Southeast Iowa Rgnl -28C/-18F X 

KDBQ Dubuque Rgnl -34C/-29F X 

KIIB Independence Muni -30C/-22F X 

KIKV Ankeny Rgnl -26C/-15F X 

KSPW Spencer Muni -31C/-24F X 



Idaho 
KLWS Lewiston-Nez Perce County -16C/3 F X 

KMYL McCall Muni -20C/-4F X X 

KSUN Friedman Memorial -18C/0F X 



Illinois 
KARR Aurora Muni -34C/-29F X 

KMDW Chicago Midway Intl -27C/-17F X 

KSFY Tri-Township -34C/-29F X 



Massachusetts 
KORE Orange Muni -26C/15F X X 

KORE Orange Muni -22C/-8F X 



Maryland 
KBWI Baltimore/Washington Intl -12C/10F X 



Maine 
KBGR Bangor Intl -31C/-24F X 

KCAR Caribou Muni -36C/-32F X 

KMLT Millinocket Muni -23C/-9F X 

KPQI Northern Maine Rgnl -25C/-13F X 
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Notice to Airmen Publication - Cold Temperature Corrections and Airport Listing 
ACF-IPG Issue 92-02-110 


KPQI	 Northern Maine Rgnl -41C/-42F X X 



Michigan 
KPLN 	 Pellston Rgnl Airport -32C/-26F X 



Minnesota 
KCKC Grand Marais/Cook County -29C/-20F X 

KCQM Cook Muni -37C/-35F X 

KELO Ely Muni -38C/-36F X 

KGDB Granite Falls Muni -35C/-31F X 

KHCO Hallock Muni -36C/-33F X 

KHIB Range Rgnl -30C/-22F X 

KINL Falls Intl -30C/-22F X 

KRGK Red Wing Rgnl -30C/-22F X 

KRRT Warroad Intl Memorial -36C/-33F X 

KRST Rochester Intl -26C/-15F X 

KSTP St Paul Downtown Holman Fld -28C/-18F X 



Montana 
KBTM Bert Mooney -22C/-8F X 

KGPI Glacier Park Intl -22C/-8F X X 

KHLN Helena Rgnl -20C/-4F X 

KHVR Havre City-County -29C/-20F X 

KLVM Mission Field -33C/-27F X 

KMSO Missoula Intl -10C/14F X X 



North Dakota 
KBIS 	Bismarck Muni -34C/29F X 



Dickison-Theodore Roosevelt 

KDIK	 -29C/-20F X



Rgnl 

KFAR Hector Intl -24C/-11F X 

KISN Sloulin Field Intl -37C/-35F X 

KMOT Minot Intl -33C/-27F X 



Nebraska 
KCDR 	Chadron Muni -31C/-24F X 

New 
Hampshire 
KBML Berlin Rgnl -23C/-9F X 

KCON Concord Muni -30C/-22F X 

KHIE Mount Washington Rgnl -28C/-18F X 

KLCI Laconia Muni -24C/-11F X 

KLEB Lebanon Muni -20C/-4F X 



New Mexico 
KAXX 	Angel Fire -30C/-22F X 



Nevada 
KEKO Elko Rgnl -27C/-17F X X 

KEKO Elko Rgnl -26C/-15F X 
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Notice to Airmen Publication - Cold Temperature Corrections and Airport Listing 
ACF-IPG Issue 92-02-110 


KRNO Reno/Tahoe Intl -17C/1F X X 

KWMC Winnemucca Muni -22C/-8F X 



New York 
KART Watertown Intl -36C/-33F X 

KELM Elmira/Corning Rgnl -26C/-15F X 

KGFL Floyd Bennett Memorial -26C/-15F X 

KLKP Lake Placid -18C/0F X 

KPBG Plattsburgh Intl -28C/-18F X 

KSCH Schenectady County -22C/-8F X 

KSLK Adirondack Rgnl -25C/-13F X 



Ohio 
KILN Wilmington Air Park -21C/-6F X 



Oregon 
KBDN Bend Muni -22C/-8F X 

KBKE Baker City Muni -24C/-11F X 

KBNO Burns Muni -27C/-17F X 

KGCD Grant Co Rgnl/Ogilvie Field -18C/0F X 

KPDT Eastern Oregon Rgnl -18C/0F X 

KRDM Roberts Field -21C/-6F X 



Pennsylvania 
KHMZ Bedford County -22C/-8F X 

KIPT Williamsport Rgnl -9C/16F X 



South Dakota 
KATY Watertown Rgnl -34C/-29F X 

KEFC Belle Fourche Muni -26C/-15F X 

KMBG Mobridge Muni -30C/-22F X 

KSPF Black Hills-Clyde Ice Field -27C/-17F X 



Utah 
KBCE Bryce Canyon Airport -22C/-8F X 

KDTA Delta Muni -24C/-11F X 

KLGU Logan-Cache -17C/1F X X 

KSGU St George Muni -21C/-6F X X 



Virginia 
KMTV Blue Ridge -17C/1F X 

KSHD Shenandoah Valley Rgnl -23C/-9F X 



Vermont 
KBTV Burlington Intl -14C/7F X 

KEFK Newport State -22C/-8F X 

KMPV Edward F Knapp State -18C/0F X X 

KRUT Rutland-Southern Vermont Rgnl -14C/7F X 

KVSF Hartness State (Springfield) -23C/-9F X 
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Notice to Airmen Publication - Cold Temperature Corrections and Airport Listing 
ACF-IPG Issue 92-02-110 


Washington St. 
KDEW Deer Park -26C/-15C X 

KEAT Pangborn Memorial -10C/14F X 

KGEG Spokane Intl -24C/-11F X 

KOMK Omak -12C/10F X 



Wisconsin 
KBCK Black River Falls Area -32C/-26F X 

KCMY Sparta/Fort McCoy -32C/-26F X 

KLNR Tri County Rgnl -34C/-29F X X 

KLNR Tri County Rgnl -25C/-13F X 

KLSE La Crosse Muni -29C/-20F X 

KOVS Boscobel -33C/-27F X 

KRHI Rhinelander-Oneida County -30C/-22F X 

KRPD Rice Lake Rgnl-Carl's Field -34C/-29F X 

KRRL Merrill Muni -33C/-27F X 

KSUW Richard I Bong -26C/-15F X 



Wyoming 
KAFO Afton Municipal Airport -21C/-6F X X 

KDGW Converse County -26C/-15F X 

KJAC Jackson Hole -26C/-15F X X 

KSHR Sheridan County -22C/-8F X 



See the following examples for identifying and applying altitude corrections.  
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Notice to Airmen Publication - Cold Temperature Corrections and Airport Listing 

ACF-IPG Issue 92-02-110 



Examples: 


Hayden/Yampa Valley. Hayden, CO: Cold weather temperature restriction is -26° C / -15° F. 
Intermediate segment and Missed Approach. RNAV (GPS) RWY 28: 


1.	 Intermediate altitude (FAF) (BEEAR) = 10000 ft. 
2.	 Airport elevation = 6606 ft. 
3.	 Difference: 10000 ft. – 6606 ft. = 3394 ft. 
4.	 AIM 7-2-3 ICAO Cold Temperature Error Table: Interception of 3394 ft. and -26° C ≈ 550ft. 


Add correction to altitudes inside of IF thru FAF. IF HIPNA; 13,000. Stepdown fix PICIN; 
11500 + 550 = 12050 (12100).  FAF BEEAR; 10000 + 550 = 10550 (10600). 


5.	 Fly new altitudes leaving HIPNA.  Passing BEEAR no correction required on final. 
6.	 Missed approach altitude. Follow steps 1 thru 4 to calculate and apply correction. New holding 


altitude is 10600 ft. 


10600 


12100 


10600 


12100 


10600 


NOT FOR NAVIGATION 
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Notice to Airmen Publication - Cold Temperature Corrections and Airport Listing 

ACF-IPG Issue 92-02-110 



Elko Rgnl. Elko, NV: Cold weather temperature restriction is -26° C / -15° F. Final segment. GPS 
RWY 5: 


1.	 Final Segment (MDA) = 6220 ft. 
2.	 Airport elevation = 5140 ft. 
3.	 Difference: 6220 ft. – 5140 ft. = 1080 ft. 
4.	 AIM 7-2-3 ICAO Cold Temperature Error Table: Interception of 1080 ft. and -26° C ≈ 185 ft. 
5.	 Add correction to altitudes inside of FAF to MDA, Stepdown fix; 6720 + 185 = 6905 (6900).  


MDA; 6220 + 185 = 6405 (6400). 
6.	 Fly new altitudes leaving ECOLY.  No other corrections required on approach at this 



temperature.
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EXAMPLE−  
“Information Sierra received.”  
 
f. When a pilot acknowledges receipt of the ATIS broadcast, controllers may omit those items contained  
in the broadcast if they are current. Rapidly changing conditions will be issued by ATC and the ATIS will 
contain words as follows: 
 
EXAMPLE−  
“Latest ceiling/visibility/altimeter/wind/(other conditions) will be issued by approach control/tower.”  
NOTE−  
The absence of a sky condition or ceiling and/or visibility on ATIS indicates a sky condition or ceiling of 
5,000 feet or above and visibility of 5 miles or more. A remark may be made on the broadcast, “the 
weather is better than 5000 and 5,” or the existing weather may be broadcast.  
 


Proposed AIM Change Re ACF-IPG Issue 92-02-110-Cold Temperature Corrections 
Red Text Indicates Changes 


Chapter 4  Air Traffic Control  
Section 1 Services Available to Pilots 
4-1-13. Automatic Terminal Information Service (ATIS) 


a. ATIS is the continuous broadcast of recorded noncontrol information in selected high activity terminal 
areas. Its purpose is to improve controller effectiveness and to relieve frequency congestion by 
automating the repetitive transmission of essential but routine information. The information is continuously 
broadcast over a discrete VHF radio frequency or the voice portion of a local NAVAID. ATIS 
transmissions on a discrete VHF radio frequency are engineered to be receivable to a maximum of 60 
NM from the ATIS site and a maximum altitude of 25,000 feet AGL. At most locations, ATIS signals may 
be received on the surface of the airport, but local conditions may limit the maximum ATIS reception 
distance and/or altitude. Pilots are urged to cooperate in the ATIS program as it relieves frequency 
congestion on approach control, ground control, and local control frequencies. The A/FD indicates 
airports for which ATIS is provided. 


b. ATIS information includes the time of the latest weather sequence, ceiling, visibility, obstructions to 
visibility, temperature, dew point (if available), wind direction (magnetic), and velocity, altimeter, other 
pertinent remarks, instrument approach and runway in use. The ceiling/sky condition, visibility, and 
obstructions to vision may be omitted from the ATIS broadcast if the ceiling is above 5,000 feet and the 
visibility is more than 5 miles. The departure runway will only be given if different from the landing runway 
except at locations having a separate ATIS for departure. The broadcast may include the appropriate 
frequency and instructions for VFR arrivals to make initial contact with approach control. Pilots of aircraft 
arriving or departing the terminal area can receive the continuous ATIS broadcast at times when cockpit 
duties are least pressing and listen to as many repeats as desired. ATIS broadcast must be updated upon 
the receipt of any official hourly and special weather. A new recording will also be made when there is a 
change in other pertinent data such as runway change, instrument approach in use, etc. 


EXAMPLE−  
Dulles International information Sierra. 1300 Zulu weather. Measured ceiling three thousand overcast. 
Visibility three, smoke. Temperature six eight. Wind three five zero at eight. Altimeter two niner niner two. 
ILS runway one right approach in use. Landing runway one right and left. Departure runway three zero. 
Armel VORTAC out of service. Advise you have Sierra. 
 
c. Pilots should listen to ATIS broadcasts whenever ATIS is in operation  
 
d. Pilots operating into airfields with cold temperatures should listen for ATIS broadcast, "Cold 
temperature adjustments in effect."   This statement will alert aircrews to make required altitude 
adjustments to affected segments of the approach being flown. 
 
e.  Pilots should notify controllers on initial contact that they have received the ATIS broadcast by 
repeating the alphabetical code word appended to the broadcast.  
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Proposed AIM Change Re ACF-IPG Issue 92-02-110-Cold Temperature Corrections 
Red Text Indicates Changes 


g. Controllers will issue pertinent information to pilots who do not acknowledge receipt of a broadcast or 
who acknowledge receipt of a broadcast which is not current. 


h. To serve frequency limited aircraft, FSSs are equipped to transmit on the omnirange frequency at most 
en route VORs used as ATIS voice outlets. Such communication interrupts the ATIS broadcast. Pilots of 
aircraft equipped to receive on other FSS frequencies are encouraged to do so in order that these 
override transmissions may be kept to an absolute minimum. 


i. While it is a good operating practice for pilots to make use of the ATIS broadcast where it is available, 
some pilots use the phrase “have numbers” in communications with the control tower. Use of this phrase 
means that the pilot has received wind, runway, and altimeter information ONLY and the tower does not 
have to repeat this information. It does not indicate receipt of the ATIS broadcast and should never be 
used for this purpose. 


Chapter 5 Air Traffic Procedures 
Section 1 Preflight 
5-1-16. RNAV and RNP Operations 


a. During the pre−flight planning phase the availability of the navigation infrastructure required for the 
intended operation, including any non−RNAV contingencies, must be confirmed for the period of intended 
operation. Availability of the onboard navigation equipment necessary for the route to be flown must be 
confirmed. 


b. If a pilot determines a specified RNP level cannot be achieved, revise the route or delay the operation 
until appropriate RNP level can be ensured. 


c. The onboard navigation database must be current and appropriate for the region of intended operation 
and must include the navigation aids, waypoints, and coded terminal airspace procedures for the 
departure, arrival and alternate airfields. 


d. During system initialization, pilots of aircraft equipped with a Flight Management System or other 
RNAV−certified system, must confirm that the navigation database is current, and verify that the aircraft 
position has been entered correctly. Flight crews should crosscheck the cleared flight plan against charts 
or other applicable resources, as well as the navigation system textual display and the aircraft map 
display. This process includes confirmation of the waypoints sequence, reasonableness of track angles 
and distances, any altitude or speed constraints, and identification of fly−by or fly−over waypoints. A 
procedure must not be used if validity of the navigation database is in doubt. 


e. Prior to commencing takeoff, the flight crew must verify that the RNAV system is operating correctly 
and the correct airport and runway data have been loaded. 


f. During the pre−flight planning phase RAIM prediction must be performed if TSO−C129() equipment is 
used to solely satisfy the RNAV and RNP requirement. GPS RAIM availability must be confirmed for the 
intended route of flight (route and time) using current GPS satellite information. In the event of a 
predicted, continuous loss of RAIM of more than five (5) minutes for any part of the intended flight, the 
flight should be delayed, canceled, or re−routed where RAIM requirements can be met. Operators may 
satisfy the predictive RAIM requirement through any one of the following methods: 


1. Operators may monitor the status of each satellite in its plane/slot position, by accounting for the latest 
GPS constellation status (e.g., NOTAMs or NANUs), and compute RAIM availability using model−specific 
RAIM prediction software; 


2. Operators may use the FAA en route and terminal RAIM prediction website www.raimprediction.net; 


3. Operators may contact a Flight Service Station (not DUATS) to obtain non−precision approach RAIM; 
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4. Operators may use a third party interface, incorporating FAA/VOLPE RAIM prediction data without 
altering performance values, to predict RAIM outages for the aircraft’s predicted flight path and times;  
 
5. Operators may use the receiver’s installed RAIM prediction capability (for TSO−C129a/Class A1/B1/C1 
equipment) to provide non−precision approach RAIM, accounting for the latest GPS constellation status  
(e.g., NOTAMs or NANUs). Receiver non−precision approach RAIM should be checked at airports 
spaced at intervals not to exceed 60 NM along the RNAV 1 procedure’s flight  track. “Terminal” or  
“Approach” RAIM must be available at the ETA over each airport checked; or, 
 
6. Operators not using model−specific software or FAA/VOLPE RAIM data will need FAA operational 
approval. 
 
NOTE−  
If TSO−C145/C146 equipment is used to satisfy the RNAV and RNP requirement, the pilot/operator need  
not perform the prediction if WAAS coverage is confirmed to be available along the entire route of flight. 
Outside the U.S.  or in areas where WAAS  coverage is not available, operators using TSO−C145/C146 
receivers are required to check GPS RAIM availability.  
 
5-1-17. Cold Temperature Operations  
Pilots should begin planning for operating into airports with cold temperatures during the preflight 
planning phase. Pilots operating into airports with any cold temperature restriction should request the 
lowest forecast temperature at the airport for departure and arrival times. If the temperature is forecast to 
be at or below any published cold temperature restriction, calculate an altitude correction for the 
appropriate segment/segments or review procedures for operating cold temperature compensating 
aircraft. Pilots operating into these airports must apply cold temperature altitude corrections to the 
affected segment/segments or ensure compensating  aircraft are operating, when the actual reported 
temperature is at or below  any published cold temperature restriction.  
 
Section 5 Pilot/Controller Roles and Responsibilities 
5-5-2. Air Traffic Clearance 
a. Pilot.  
1. Acknowledges receipt and understanding of an ATC clearance. 
 
2. Reads back any hold short of runway instructions issued by ATC. 
 
3. Requests clarification or amendment, as appropriate, any time a clearance is not fully understood or 
considered unacceptable from a safety standpoint.  
 
4. Promptly complies with an air traffic clearance upon receipt except as necessary to cope with an 
emergency. Advises ATC as soon as possible and obtains an amended clearance, if deviation is 
necessary. 
 
5. Notifies ATC of intent to add a cold temperature altitude correction. Not required to advise ATC of a 
cold temperature altitude correction inside of final approach fix. 
 
NOTE−  
A clearance to land means that appropriate separation on the landing runway will be ensured. A landing 
clearance does not relieve the pilot from compliance with any previously issued altitude crossing 
restriction. 
 
b. Controller.  
1. Issues appropriate clearances for the operation to be conducted, or being conducted, in accordance 
with established criteria.  
 
2. Assigns altitudes in IFR clearances that are at or above the minimum IFR altitudes in controlled 
airspace.  
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3. Ensures acknowledgement by the pilot for issued information, clearances, or instructions.  
 
4. Ensures that readbacks by the pilot of altitude, heading, or other items are correct. If incorrect, 
distorted, or incomplete, makes corrections as appropriate.  
 
5-5-4. Instrument Approach  
a. Pilot.  
1. Be aware that the controller issues clearance for approach based only on known traffic. 
 
2. Follows the procedure as shown on the IAP, including all restrictive notations, such as: 
 
(a) Procedure not authorized at night;  
 
(b) Approach not authorized when local area altimeter not available;  
 
(c) Procedure not authorized when control tower not in operation;  
 
(d) Procedure not authorized when glide slope not used;  
 
(e) Straight-in minimums not authorized at night; etc. 
 
(f) Radar required; or 
 
(g) The circling minimums published on  the instrument approach chart provide adequate obstruction 
clearance and pilots should not descend below the circling altitude until the aircraft is in a position to 
make final descent for landing. Sound judgment and knowledge of the pilot’s and the aircraft’s capabilities 
are the criteria for determining the exact maneuver in each instance since airport design and the aircraft 
position, altitude and airspeed must all be considered. 
 
REFERENCE−  
AIM, Approach and Landing Minimums, Paragraph 5−4−20. 
 
3. Upon receipt of an approach clearance while on an unpublished route or being radar vectored:  
 
(a) Complies with the minimum altitude for IFR; and  
 
(b) Maintains the last assigned altitude until established on a segment of a published route or IAP, at 
which time published altitudes apply. 
 
4. Adds cold temperature altitude correction to affected approach segments when operating at an airport 
with the reported temperature at or below any cold temperature restriction.  
 
b. Controller.  
1. Issues an approach clearance based on known traffic. 
 
2. Issues an IFR approach clearance only after the aircraft is established on a segment of published route 
or IAP, or assigns an appropriate altitude for the aircraft to maintain until so established. 
 
5-5-5. Missed Approach  
a. Pilot.  
1. Executes a missed approach when one of the following conditions exist:  
 
(a) Arrival at the Missed Approach Point (MAP) or the Decision Height (DH) and visual reference to the 
runway environment is insufficient to complete the landing.  
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(b) Determines that a safe approach or landing is not possible (see subparagraph 5−4−21h). 


(c) Instructed to do so by ATC. 


2. Advises ATC that a missed approach will be made. Include the reason for the missed approach unless 
the missed approach is initiated by ATC. 


3. Complies with the missed approach instructions for the IAP being executed from the MAP, unless other 
missed approach instructions are specified by ATC. 


4. If executing a missed approach prior to reaching the MAP, fly the lateral navigation path of the 
instrument procedure to the MAP. Climb to the altitude specified in the missed approach procedure, 
except when a maximum altitude is specified between the final approach fix (FAF) and the MAP. In that 
case, comply with the maximum altitude restriction. Note, this may require a continued descent on the 
final approach. 


5. Notifies ATC of intent to add a cold temperature altitude correction. Not required to advise ATC of a 
cold temperature altitude correction inside of final approach fix. 


6. Following a missed approach, requests clearance for specific action; i.e., another approach, hold for 
improved conditions, proceed to an alternate airport, etc. 


b. Controller.  
1. Issues an approved alternate missed approach procedure if it is desired that the pilot execute a 
procedure other than as depicted on the instrument approach chart. 
 
2. May vector a radar identified aircraft executing a missed approach when operationally advantageous to 
the pilot or the controller. 
 
3. In response to the pilot’s stated intentions, issues  a clearance to an alternate airport, to a holding fix, or 
for reentry into the approach sequence, as traffic conditions permit. 
 
Chapter 7 Safety of Flight 
Section 2 Altimeter Setting Procedures  
7-2-3. Altimeter Errors  
a. Most pressure altimeters are subject to mechanical, elastic, temperature, and installation errors. 
(Detailed information regarding the use of pressure altimeters is found in the Instrument Flying Handbook, 
Chapter IV.) Although manufacturing and installation  specifications, as well as the periodic test and 
inspections required by regulations (14 CFR Part 43, Appendix E), act to reduce these errors, any scale 
error may be observed in the following manner:  
 
1. Set the current reported altimeter setting on the altimeter setting scale.  
 
2. Altimeter should now read field elevation if you are located on the same reference level used to 
establish the altimeter setting. 
 
3. Note the variation between the known field elevation and the altimeter indication. If this variation is in 
the order of plus or minus 75 feet, the accuracy of the altimeter is questionable and the problem should 
be referred to an appropriately rated repair station for evaluation and possible correction.  
 
b. Once in flight, it is very important to obtain frequently current altimeter settings en route. If you do not 
reset your altimeter when flying from an area of high pressure into an area of low pressure, your aircraft 
will be closer to the surface than your altimeter indicates. An inch error in the altimeter setting equals 
1,000 feet of altitude. To quote an old saying: “GOING FROM A HIGH TO A LOW, LOOK OUT 
BELOW.” 
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c. Temperature also has an effect on the accuracy of altimeters and your altitude. The crucial values to 
consider are standard temperature versus the ambient at altitude) temperature and the elevation above 
the altitude setting reporting source. It is these “differences” that cause the error in indicated altitude. 
When the column of air is warmer than standard, you are higher than your altimeter indicates. 
Subsequently, when the column of air is colder than standard you are lower than indicated. It is the 
magnitude of these “differences” that determine the magnitude of the error. When flying into a cooler air 
mass while maintaining a constant indicated altitude, you are losing true altitude. However, flying into a 
cooler air mass does not necessarily mean you will be lower than indicated if the difference is still on the 
plus side. For example, while flying at 10,000 feet (where STANDARD temperature is −5 degrees Celsius 
(C)), the outside air temperature cools from +5 degrees C to 0 degrees C, the temperature error will 
nevertheless cause the aircraft to be HIGHER than indicated. It is the extreme “cold” difference that 
normally would be of concern to the pilot. Also, when flying in cold conditions over mountainous terrain, 
the pilot should exercise caution in flight planning both in regard to route and altitude to ensure adequate 
en route and terminal area terrain clearance. 


NOTE- Non-standard temperatures can result in a change to effective vertical paths and actual descent  
rates while using aircraft Baro-VNAV equipment for vertical guidance on final approach segments.  A 
higher than standard temperature will result in a steeper gradient and increased actual descent rate.  
Indications of these differences are often not directly related to vertical speed indications.  Conversely, a 
lower than standard temperature will result in a shallower descent gradient and reduced actual descent 
rate. Pilots should consider potential consequences of these effects on approach minimums, power 
settings, sight picture, visual cues, etc., especially for high-altitude or terrain-challenged locations and 
during low-visibility conditions. 


d. TABLE 7−2−3, derived from ICAO formulas, indicates how much error can exist when operating in cold 
temperatures. To use the table, find the reported temperature in the left column, read across the top row 
to locate the height above the airport/reporting station (i.e., subtract the airport/reporting elevation from 
the intended flight altitude). The intersection of the column and row is how much lower the aircraft may 
actually be as a result of the possible cold temperature induced error. 


e. Pilots must compensate for cold temperature altimetry errors when operating into an airport with any 
published cold temperature restriction and an actual temperature at or below the published temperature 
restriction. Pilots must ensure compensating aircraft are correcting on the proper segment or segments of 
the approach. Pilots manually correcting, will add a cold temperature altitude correction derived from table 
7-2-3 to the affected approach segment or segments. Pilots must advise the cold temperature altitude 
correction to Air Traffic Control (ATC). Pilots are not required to advise ATC of a cold temperature altitude 
correction inside of the final approach fix. 


TABLE 7-2-3 
ICAO COLD TEMPERATURE ERROR TABLE 


Height Above Airport in Feet 
200 300 400 500 600 700 800 900 1000 1500 2000 3000 4000 5000 


+10 10 10 10 10 20 20 20 20 20 30 40 60 80 90 
0 20 20 30 30 40 40 50 50 60 90 120 170 230 280 


-10 20 30 40 50 60 70 80 90 100 150 200 290 390 490 
-20 30 50 60 70 90 100 120 130 140 210 280 420 570 710 
-30 40 60 80 100 120 140 150 170 190 280 380 570 760 950 
-40 50 80 100 120 150 170 190 220 240 360 480 720 970 1210 
-50 60 90 120 150 180 210 240 270 300 450 590 890 1190 1500 


Example: Temperature -10 degrees Celsius, and the aircraft altitude is 1,000 feet above the airport 
elevation. The chart shows that the reported current altimeter setting may place the aircraft as much as 
100 feet below the altitude indicated by the altimeter. 
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recommended that FAA use all possible mediums to ensure pilots know when an 
adjustment is necessary.  Mark Steinbicker, AFS-470, stated that the plan is to reinforce 
pilot awareness for implementation this year, then update the AIM when all data is in.  Paul 
Eure, AJE-31, stated that the ATO will pinpoint controller training to applicable areas.  He 
added there is concern over the cold temperature adjustment table remaining in the AIM 
only and not being more readily available to pilots. Paul added that they hope to get pilot 
confidence to use the AFS list and only adjust at those airports.  Lev Prichard, APA, asked 
how MITRE studied impact. Kel provided a brief recap of the process as noted in previous 
meeting minutes. Several attendees were interested to know if the FAA might ever amend 
approach charts. Kel responded that a charting update/notification is not out of the 
question; however, Flight Standards would like more data before pursuing this avenue.  Val 
Watson, AJV-3B, briefed that when the charting specialists first looked at the cold 
temperature correction process, they also were skeptical regarding sole reliance on the 
NTAP and AIM for pilot awareness.  She stated that to avoid the complications related to the 
regulatory nature of placing a cold weather alert on individual 8260 source forms, they 
proposed a process whereby AFS develop a boilerplate notice to send to NFDC that would 
add an airport to the cold temperature adjustment list.  An airport remark, indicating that 
temperature correction may need to be made, would be added to the National Airspace 
System Resources (NASR) database and published in the daily National Flight Data Digest 
(NFDD). Publication of this remark would, in turn, trigger a "cold temp icon" (to be 
developed) be placed on the affected procedure chart(s). The icon would cue pilots to 
check the TPP legend where cold temperature procedures and the cold adjustment table 
would be shown. Tom Schneider, AFS-420, supported using the NFDD for this type 
procedural charting change as it is fast and non-regulatory.  Michael Stromberg, Air 
Wisconsin, supported an attention symbol saying that if pilots see something new, they will 
instinctively check it out. Ted Thompson, Jeppesen, commented that when (if ever) a future 
decision is made to annotate affected airport charts with an icon or a note, the information 
should be included on an FAA source to “trigger” chart producers to include a notation or 
cold temperature icon (i.e., “snowflake”) on affected charts.  Valerie stated that her proposal, 
noted above, is that the NFDD would serve as such an FAA source for chart producers. 
Mark Steinbicker again emphasized that no decision will be made about the inclusion of a 
chart indicator until some operational experience is gained and feedback has been 
examined. ACTION: AFS-470. 

MEETING 13-02: Kel Christianson, AFS-470, provided a brief history update.  A Safety and 
Risk Management Panel (SRMP), including Flight Standards operations and Air Traffic (AT), 
was originally scheduled to meet in October but that meeting was delayed by the 
government shutdown. It has been rescheduled for December. The SRMP will discuss the 
plan to publish, as a Graphic Notice in the Notices to Airmen Publication (NTAP), a list of 
affected airports and procedure segments, and required ATC training.  Exact time frames for 
both the meeting and timelines for ATC training development are not available.  Kel added 
that MITRE has revised their runway length data base for affected airports, reducing the 
original 4000’ down to 2500’.  MITRE will run this list through their model and provide an 
updated list of affected airports.  Bill Hammett, AFS-420 (ISI/Pragmatics Contract Support) 
asked whether implementation is targeted for this winter.  Kel responded we will try.  Val 
Watson, AJV-3B, asked if adding the cold temperature icon (snowflake) to affected charts 
had been approved and Kel responded yes, noting that there will be an exception made for 
Midway so as not to impact O'Hare.  Michael Stromberg, Air Wisconsin,  asked whether FAA 
has any idea how long it will take to get all charts updated with the snowflake.  Val 
responded that this would have to be coordinated within the Terminal Charting Team.  Val 
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also inquired how many procedures are there to change.  Kel responded about 135 airports, 
but that number will increase. Val stated AeroNav products will look at publication 
scheduling, but the hope is that when the cold temperature remark is published, all 
procedures at that airport will be worked in a single chart cycle.  She added that because 
this is a non-regulatory action, it can be done fairly quickly.  Val also added that Flight 
Standards needs to supply AeroNav Products with explanatory text to be published in the 
front matter of the Terminal Procedures Publications (TPP) for the snowflake icon so that 
users will understand what it means and will go to the NTAP (or AIM) for further guidance. 
ACTION: AFS-470. 

MEETING 14-01: Kel Christianson, AFS-470, provided a brief history on the issue. He 
reviewed previous ACF discussions and subsequent activities. A Safety Risk 
Management Panel (SRMP), including Flight Standards operations and Air Traffic (AT), 
met and discussed the development of a Safety Risk Management Document (SRMD). 
This document will determine what needs to be done, specifically pilot/controller 
education. Once the controller education is close to completion, the FAA will place this 
guidance in the Notices to Airmen Publication (NTAP), and try to get out as much 
information thru as many organizations as possible. The goal is to be ready for this 
coming winter. Ted Thompson, Jeppesen, inquired about usage of a “snowflake” on the 
approach chart. Kel discussed this would have pilots look to front of book to determine if 
this is a cold temperature restricted airport, and will provide a link to the NTAP for the 
airport. This icon will be on every approach to the applicable airport. Val Watson, AJV-3, 
advised that the source for information will be the National Flight Data Digest (NFDD). 
The plan is to publish an airport remark for each affected facility, advising that cold 
temperature adjustment may need to be applied below a listed temperature. Publication 
of this airport remark would prompt the “snowflake” and a numerical temperature value 
to be charted on all procedures at a given airport. Ted inquired if data will be sourced via 
NFDD, but not on the 8260 form? Val responded that this is correct and will avoid the 
necessity of formally amending all affected procedures. Lynette Jamison, AJR-B1, asked 
about the number of affected airports. Kel responded that the runway length criteria 
change from 4000 down to 2500 feet increased the numbers and they are still working 
on the final list. Ted asked if the current temperature notes [such as “For 
uncompensated Baro-VNAV systems, LNAV/VNAV NA below -15 C (5 F) or above 43 C 
(109 F).”] on the 8260 form will still be there. Tom Schneider, AFS-420, said yes and that 
the note only applies to LNAV/VNAV approaches. Ted envisioned two pieces of source 
for one aspect of charting and suggested this may be confusing. Tom said the 
LNAV/VNAV cold temp limitation note is different than the note Kel is referring to, which 
applies to altitudes on all procedures. Ted said he understands that, but that 
implementation will be complex because of the two different source streams of 
procedural temperature information.  He restated his concerns with data capture. Bob 
Lamond, NBAA, will endorse the AOPA Letter to Airman plan and Kel stated this would 
be welcome. Gary Fiske, AJV-8, asked who will validate/approve this letter. Group 
discussion followed, touching on scope, format, dissemination, and charting issues. Tom 
stated that the issue will remain open, with a lot of work continuing. Rick Dunham, AFS-
420, stated that this issue is progressing and the hope is to close (mostly) by end of 
year. 

Status: AFS-470 will continue developing an implementation plan. Item Open (AFS-
470). 
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MEETING 14-02: John Blair, AFS-410, said he has been directed to send the cold 
temperature NTAP information out for publication on Dec 12, 2014. Valerie Watson, 
AJV-344, asked Kel Christianson, AFS-470, to brief the Bruce DeCleene, AFS-400, 
proposal to include separate temperature values for different segments on the approach. 
Kel briefed that the proposal would involve charting Intermediate (I), Final (F), and 
Missed (M) cold temperature values, rather than the single temperature previously 
agreed upon. Valerie asked if we could discuss that, since she had made a charting 
specification that had already gone thru both Flight Standards and the users, and all had 
signed off on it. The usefulness of this information to a pilot was discussed and whether 
this should be documented on the approach chart. Michael Stromberg, Air Wisconsin, 
said what would be extremely useful with all these digital charts is if the pilot could just 
enter in a temperature, and then the digital charts would tell you what the new altitude 
would be. John and Valerie agreed that this would be the simplest for the user, but this 
would not be possible at this time. Michael said although the FAA is not able to 
accomplish this, other manufacturers of charts might. After a lengthy discussion, the 
consensus of pilots in attendance voiced that multiple cold temperature values for the 
different segments of the approach is not supported. Overwhelming opinion is that this 
would not be utilized by the pilot and would only add confusion. Lev Prichard, APA, said 
he would prefer to correct for worst case across the board, so calculation can be made 
en route, planned and briefed. Charles Wade, Delta Airlines, voiced that multiple 
temperatures and multiple corrections is far too complicated and requests that the FAA 
“keep it simple”. Ted Thompson, Jeppesen, briefed that at the request of the FAA, he 
reached out to users, and the overwhelming consensus was to chart the single 
(warmest) temperature only. The ACF pilot group participants in attendance concurred. 
Tom verified with Kel that the multiple temperature depiction was a proposal only, 
suggested by Bruce, and based on input from the group; the FAA will go forward with a 
single altitude correction value on the chart. Kel said he would inform Bruce that the 
pilots at the ACF did not support the multiple temperature proposal. John restated that 
the NTAP cold temperature information should still be in published on 12 December and 
pilots are expected to know how corrections are to be made. If pilots choose not to 
correct when an FAA inspector is on board, there will likely be consequences. Tom 
inquired about the list of affected airports, and asked if they have been NFDD’d? Kel 
stated he is prioritizing the list of airports. Valerie stated they cannot begin publishing the 
airport remark in the NFDD until the charting specification is signed off, and that should 
be happening soon. Kel briefed that he coordinated with Valerie that a maximum of 175 
charts (not airports, since some have multiple procedures) will be revised each 8 week 
cycle. Tom asked Kel about Aeronautical Information Manual (AIM) guidance. Kel 
advised that AFS-initiated cold temperature guidance will be in the January publication. 
He also said the ATO would be including some AIM guidance, but was not sure if this 
would make it into the AIM this January. Rick Dunham, AFS-420, tasked Mason Curling, 
AFS-405, to ensure the information gets into the AIM (critical). Mason said if info is 
provided from Kel, he will ensure it is included in the AIM. Michael asked if there is a list 
of when the chart changes will be published so the airlines will know. Valerie said all of 
the changes will be in the NTAP in December and will be published incrementally on the 
charts. Kel restated that the NTAP will document all airports that require correction, 
regardless of chart publication cycle. He stressed that the approach plate is not the 
trigger, the NTAP is. Rich Boll, NBAA, said he understands that initially the NTAP will be 
the only source of temperature correction airports and that have a correction and that 
corrections are mandatory, but pilots do not always fly with the NTAP in hand. He stated 
that publishing only an NTAP listing will not be sufficient, and this list needs to be 
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sourced someplace else also. Kel suggested pilots carry a copy in their flight bag. Rich 
said this is not feasible, and asked if we could place in the list in the TPP. Valerie said 
they had discussed placing this list on a web site.  Pilots commented about not having 
internet access on the aircraft. Rich stated with info in the TPP, at least information is in 
the aircraft, but acknowledged that this was not a perfect solution. Brad Rush, AJV-344, 
advised this would require the extra information be in all the books, including Florida, 
where the issue will never be applied. Lev asked why the information would not be 
disseminated via D-NOTAMs. Tom advised that to his knowledge, the information would 
not go out as NOTAMs. Michael said the difficulty is enforcing a procedure where there 
is no cue for the pilot on the approach plate, but they are responsible for compliance. 
Lynette said NOTAMs could be issued, but questioned whether the pilot community 
wants 200+ NOTAMs. The group discussed the NOTAM subject, but no clear 
preference was expressed. Valerie suggested AeroNav Products could issue a Safety 
Alert to inform users of the affected airports and to point them to the NTAP & AIM for 
further guidance. She shared that there would also be a list of the airports posted on the 
AeroNav Products website on the TPP page. Tom asked Rich if this would suffice. Rich 
said he is concerned about distribution. 

Status: 
Continue to work AIM/AIP guidance: AFS-470 to keep AFS-420 updated regarding IPH 
guidance required; AFS-405 will follow up with AFS-470 regarding AIM updates; and 
AFS-470 to provide a status update at the next meeting. Valerie Watson, AJV-344, will 
finalize charting specifications, work with AFS-470 to issue a Safety Alert and will keep 
Jeppesen informed. Item Open: AFS-405, AFS-420, AFS-470 and AJV-344 

MEETING 15-01: Kel Christianson, AFS-470, briefed that a Notice to Airman 
Publication (NTAP) was published in December 2014, making cold temperature altitude 
corrections at cold temperature restricted airports mandatory. The language in the NTAP 
was changed in Feb 2015 to non-mandatory to allow operators additional training time. 
In September of 2015, the language in the NTAP will change back to mandatory and 
cold temperature altitude corrections will become mandatory. An Information for 
Operators (InFO) was published in Feb 2015 detailing the change. In March 2015, a 
“snowflake” icon with associated temperature began being placed on affected FAA 
approach plates and will be completed by March of 2016. The procedures in the NTAP 
will be evaluated during the 2015/2016 winter season to see if any changes need to be 
made. If no changes need to be made, the information from the NTAP may be included 
in the AIM. Rick Dunham, AFS-420, reemphasized all the efforts to promulgate the 
information, so there should be no surprises. Rich Boll, NBAA, asked if the InFO should 
be released again, and Kel said he would take the suggestion to his management. 
Michael Stromberg, Air Wisconsin, asked if there is any change in the airport listing. Kel 
advised that MITRE is running a new list and he will compare them. Ted Thompson, 
Jeppesen, questioned if an airport is added to NTAP list, what triggers a NFDD change 
notifying chart makers of changes? If the list is dynamic, procedures need to be in place 
for when changes occur for NFDD action to take place. Kel acknowledged this and if a 
new airport is affected, will send the cold weather airport remark to NFDC for publication. 
The NASR airport remark will continue to serve as the trigger to add the snowflake and 
temperature to the charts. Kel asked if Jeppesen will use the snowflake icon and Ted 
said their policy is to explain in word form vs. icons. Pilots at the ACF said they just need 
to know if an airport is affected. Michael asked about turnaround time from once an 
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airport is identified as a cold weather location to the information reaching the chart. Kel 
stated that the list will be updated each year in time for changes to be published by the 
fall. Charles Wade, Delta Airlines, inquired about how to get on the notification list for 
changes so that they had more lead time to react. Ted said if approaches are added, 
there may be a period where some approaches at an airport have the information on the 
chart and some do not, and inquired if these criteria will be in TERPS policy; the answer 
is currently “no” (see comment below about incorporating into an FAA directive or 
Advisory Circular). Valerie voiced that since the “cold weather” trigger is a NASR airport 
remark, the snowflake (or in Jeppesen’s case, the note) should be added to ALL 
approaches at that airport. Gary McMullin, Southwest Airlines, brought up ATC issues of 
not allowing pilots to fly corrected procedures and would like a meeting discussing what 
is actually happening. Kel said ATC must allow the procedure to be flown, and Gary 
Fiske, AJV-82, said controllers cannot disapprove a procedure, but ATC can delay. A 
military participant questioned about military airfields not being in the NTAP. The military 
said they are not worried about their aircraft since they have procedures; however, they 
are concerned about the civilian operators flying into military airfields. They are also 
concerned about GA airports in airspace controlled by military. Tom Schneider, AFS-
420, acknowledged a lot of work has been accomplished, and now all of this needs to be 
quantified into an FAA directive; i.e., Order and/or an Advisory Circular. All the 
requirements/policies need to be put into writing in addition to the information that goes 
into the NTAP and AIM/AIP. Ted added that in addition to adding affected military fields, 
FAA Form 8260-7A (Special instrument approach procedures) needs to be included 
(since these are not maintained by the same folks). 
 
Status:  AFS-470 will review these comments/questions and report back at the next 
meeting. Item Open:  AFS-470 
 
____________________________________________________________________ 
 
MEETING 15-02:  Kel Christianson, AFS-470, briefed the original issue regarding cold 
weather affect on altimeters and the procedures needed to compensate. The FAA 
worked with MITRE and identified approach procedures affected by cold weather. Those 
procedures are now listed in the Notice to Airman Publication (NTAP) and procedure 
plates have been updated to reflect a numerical temperature at which adjustment needs 
to be made. Cold weather procedures are mandatory this winter at identified locations. 
Every year the list of affected procedures will be updated using temperature records 
from the previous five years. The NTAP entry will be revised and an InFO listing the 
changes will be published. Airports may be added, deleted or the specific numerical 
threshold temperatures may be revised in this annual reassessment and will precipitate 
revised National Flight Data Digest (NFDD) airport remarks and resultant chart changes. 
Rich Boll, NBAA, inquired about Midway Airport in Chicago, where all approaches have 
a snowflake icon, yet a cold temp adjustment does not apply to all the approaches. Kel 
stated why this happens and Rich understood, but noted when a snowflake is charted on 
“all” the approaches at the airport, the pilot would apply the temp correction to all 
approaches. Kel said the wording at the front of the TPP will be changed to reflect more 
clearly what is meant (i.e., Cold Temperature adjustment “on this approach” will be 
revised to “at this airport.”). The disparities at Midway occurred because of O’Hare traffic 
separation issues, and Gary Fiske, AJV-82, added that. Midway is unique and he does 
not see this happening anywhere else. Kel said if any pilot decides to correct at a 
different temperature, rather than the NTAP value (or if no correction value is published), 
they will likely encounter delays by ATC. Kel said the intent is to release a new NTAP in 
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the late summer or early fall every year with the annual changes. Gary said some FAA 
Order JO 7110.65 (and AIM changes) did not make the cut-off for publication, so a 
notice may be issued to bridge the gap. Ted Thompson, Jeppesen, advised that he is 
receiving a lot of feedback on the number of removed and added airports in the program 
and those with only a one-degree change. He also voiced that users are confused by the 
cold temperature values and those in the Baro-VNAV notes. Kel said he is willing to 
handle any questions and that user concerns could be referred to him. A general 
discussion followed touching on issues/concerns such as:  should AFS-470 put FAQs on 
their web site? (Kel will consider); the opportunity for miscalculation of numbers in the 
cockpit (i.e., should the numbers be in the NAV data base?); speculation that some 
concerns may arise or be alleviated once procedures have actually been utilized; 
application of cold temp correction to procedure segments vs. the entire procedure; and 
lack of time to preplan in case of diverted destination. Kel proposed the issue be closed, 
saying that it is his position that the original ACF issue has been addressed and any new 
items related to cold temperature should be submitted as new ACF agenda items or via 
other means. He said that even though the issue is closed in the ACF, his office will 
provide support for any Cold Temperature related issues. Tom Schneider, AFS-420, 
suggested that all participants give the program two years, determine whether changes 
are needed and if so, bring them forth as new agenda items. 
 
Status:  Item Closed. 
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	GOVERNMENT/INDUSTRY AERONAUTICAL CHARTING FORUM
	Instrument Procedures Group
	(Originally presented at ACF 92-02)
	HISTORY RECORD
	FAA Control # 92-02-110
	SUBJECT:  Cold Station Altimeter Settings
	BACKGROUND/DISCUSSION:  The United States Air Force and the Canadians apply corrections to minimum instrument approach altitudes from the FAF inward, during periods of very cold weather conditions, or cold weather conditions in combination with terrain more than 2,000 feet above airport elevation.  Where terrain significantly higher than the airport elevation underlies approach segments the problem is exacerbated.  At Medford, Oregon, for example, there is terrain that is 6,000 feet higher than the airport, which underlies the intermediate segment of the VOR/DME-C SIAP.  The minimal 500 feet of intermediate segment obstacle clearance can be completely compromised with a surface temperature no colder than -50 degrees c.
	RECOMMENDATION:  The FAA should institute a directive procedure similar to that used by the USAF for cold weather operations.  Where individual SIAPs are identified to have minimal obstacle clearance over terrain that is greater than 2,000 feet above the airport elevation, such procedures should be annotated to apply cold altimeter corrections to the intermediate and initial approach segments, in addition to the FAF inward.
	COMMENT:  This recommendation would affect directive information contained in the Airman's Information Manual pertaining to the use of instrument approach procedures. It would also affect FAA Order 8260.19B to the extent that flight procedures personnel would be directed to identify and annotate SIAPs that have significantly high terrain underlying intermediate and initial approach segments.
	Submitted by: Charles K. Guy
	May 13, 1992
	AIR LINE PILOTS ASSOCIATION
	_________________________________________________________________________
	INITIAL DISCUSSION (Meeting 92-02):   Records of the initial discussion and minutes of meetings 93-01 through 94-01 are not AVAILABLE.
	MEETING 94-02: Mr. Ruana observed that this is a problem with a long history, and the group agreed to leave open.
	ACTION: Non-specific/open item
	_______________________________________________________________________
	MEETING 95-01:  Mr. Lyle Wink, AVN-220, agreed to research this on-going problem, pending a study by AVN-100.  He will also look into the possibility of a conversion chart.  ACTION:  AVN-220.
	______________________________________________________________________
	MEETING 95-02:  Lyle Wink, AFS-422, outlined concepts; however, due to the AFS/AVN re-organization he did not have sufficient time to prepare a full briefing for this meeting.  Report deferred to the next meeting.  ACTION: AFS421.
	______________________________________________________________________
	MEETING 96-01:  Lyle Wink, AFS-440, led discussion on this issue.  Criteria development is in progress but not mature enough to be presented to the group.  Every attempt will be made to present draft criteria at the next meeting.  ACTION: AFS440.
	______________________________________________________________________
	MEETING 96-02:  Lyle Wink, AFS-440, briefed that the initial criteria they had developed was too broad in its application and needs further refinement.  Don Pate, AFS-450, noted that he had recently attended an ICAO Obstacle Clearance Panel (OCP) meeting where this issue was discussed.  To date, there is no international consensus on this issue.  ACTION: AFS440.
	______________________________________________________________________
	MEETING 97-01:  Jim Nixon, AFS-440, briefed that criteria development is progressing, albeit slowly.  He noted that the impact on BARO-VNAV must now be addressed.  Areas of concern are the possibility of a requirement for dual minimums and the impact on VDP’s and descent angles.  Jim stated that AFS-440 hopes to have criteria development completed by the end of the year. ACTION: AFS440.
	________________________________________________________________________
	MEETING 97-02:  Jack Corman, AFS-440, briefed that criteria development is progressing.  He noted the following recommendations: 1) Publish a temperature adjustment chart in the front of the approach booklets; 2) Publish instructions in the AIM specifying how and when to use the chart; 3) Have air carriers identify locations exhibiting significant indicated altitude error, and make the following annotation on approach charts at these locations:  “USE TRUE ALTITUDE WHEN AIRPORT TEMPERATURE IS BELOW ISA”.  Pilot education issues have to be addressed.  Recommendations were well received and initiatives are to be work further.  Don Pate, AFS-440, expects to present proposed criteria at the next meeting.  ACTION: AFS-440.
	________________________________________________________________________
	MEETING 98-01:  Jack Corman, AFS-420, briefed that criteria development is progressing, and presented a developmental conversion table for group review.  Initial reaction from the group is that the table shows steps are being taken in the right direction.  Jack noted that the recommendation to:  “Publish a temperature adjustment chart in the front of the approach booklets; publish instructions in the AIM specifying how and when to use the chart; have air carriers identify locations exhibiting significant indicated altitude error; and make the following annotation on approach charts at these locations:  “USE TRUE ALTITUDE WHEN AIRPORT TEMPERATURE IS BELOW ISA” is still on the table.  Wally Roberts, ALPA, recommended implementation prior to next Winter.  Jack briefed that several air traffic issues as well as pilot education issues have to be addressed.  The AFS-420 recommendation for a subgroup on this issue was adopted.  AFS-420 will continue criteria development, as well as establish a working group to address implementation, and provide an updated report at the next meeting.  ACTION: AFS-420.
	_________________________________________________________________________
	MEETING 98-02:  Due to higher priority issues, AFS-420 has not had sufficient time to work this issue.  Howard Swancy, AFS-420, briefed that the U.S. is considering the Canadian, Russian and ICAO models for acceptance.  Rule-making and an Advisory Circular are also being worked as promulgation methods. It was noted that the rule-making process will take 12-18 months.  Another meeting of the ad hoc group studying this issue is scheduled for next month. Hopefully some interim adjustment measure will be available by the end of the year.  ACTION: AFS-420.
	_________________________________________________________________________
	MEETING 99-01:  Howard Swancy, AFS-420, provided a hard-copy handout outlining progress on this issue.  He also provided a briefing on actions within the ad hoc committee (co-chaired by AFS-200 and ALPA) along with specific examples of near terrain impacts and a sample corrective table. Implementation of a national cold weather adjustment plan is hoped for by October, 1999 with public awareness training beginning in May, 1999.  Don Pate, AFS-420, emphasized that whatever is adopted/published in the U.S. must be harmonized with ICAO. This issue will be addressed at the ICAO OCP/12 meeting.  While working this issue, it was discovered that another industry/government working group was also unilaterally addressing this issue, unbeknownst to the ACF.  Kevin Comstock (ALPA) indicated that it was counter productive that another group was addressing this issue in secrecy when he has repeatedly requested input from all sources. This demonstrates once again where the effectiveness of the ACF is limited by attendance.  ACTION: AFS-420.
	________________________________________________________________________
	MEETING 99-02:  Howard Swancy, AFS-420, briefed efforts thus far. There is a draft Advisory Circular (AC) currently in FAA internal coordination.  Air Traffic still has some issues to resolve; however, a representative was not available for discussion. Flight Standards is still working with ATA-130 for charts in the TPP booklets. The FAA is still targeting implementation by the end of November.  ACTION:AFS-420.
	________________________________________________________________________
	MEETING 00-01:  Howard Swancy, AFS-4, briefed efforts thus far.  There was a draft Advisory Circular (AC) circulated for comments. Comments have been received and a new AC is currently under development by AFS-420.  The FAA was targeting implementation by the end of November, 1999; however, the issue is contentious and formal adoption was not realized. The plan now is to educate the aviation community this summer and implement procedures next winter.  ACTION: AFS-420.
	_________________________________________________________________________
	MEETING 00-02:  Dave Eckles, AFS-420, presented a status update paper prepared by Carl Moore, AFS-420.  A comprehensive FAA policy for cold weather induced altimetry is still under development.  Informational material regarding cold temperature induced altimeter error and a cold temperature error table will be published in the January 2001 AIM.  When questioned, Deborah Martin, Transport Canada, briefed that cold weather altimeter procedures have been in use in Canada for some time without problems.  She stated that this is due to extensive pilot and controller education programs.  Kevin Comstock, ALPA, asked who is working the issue formally for FAA and requested the status of the draft AC on this issue.  He further stated that his organization would like to see more aggressive action on this issue and recommended a FAA sponsored ad-hoc group be formed to work the issue.  Dave responded that he is uncertain of the status of the AC and that AFS-420 will take initiative to lead the effort and consider establishing a formal FAA/industry group to work the issue.  ACTION: AFS-420.
	________________________________________________________________________
	MEETING 01-01:  Dave Eckles, AFS-420, briefed that Carl Moore, AFS-420, has been assigned to work this issue.  Brad Alberts, FedEx Pilots Assn., asked when the FAA would have something in writing.  Kevin Comstock, ALPA, again briefed that this issue must be worked with input outside of AFS-400.  He noted that ALPA has repeatedly requested that an ad-hoc FAA/industry group be formed to work the issue.  Dave agreed to carry this message back to Carl.  ACTION: AFS-420.
	________________________________________________________________________
	MEETING 01-02:  Norm LeFevre, AFS-420, briefed that Carl Moore, the AFS-420 specialist assigned this issue, has proposed that procedures be designed with a cold temperature adjustment.  The final approach segment altitudes will be adjusted by the pilot based on current temperature.  Other procedure segments would include year round adjustments based on the mean temperature minus 3 standard deviations.  Statistically, if this were followed, there would be only 12 hours per year where the adjustment would be insufficient.  Carl’s analysis indicates that segment altitudes, other than final, already have adjustments (airspace, ATC, etc.) that in most cases preclude the necessity for an additional cold weather adjustment.  NACO has provided a list of terrain impacted airports, which will be ranked based on temperature and terrain, and then AFS-420 and AVN-100 will discuss implementation alternatives.  Kevin Comstock, ALPA, once again briefed that this issue must be worked with input outside of AFS-400.  He noted that ALPA has repeatedly requested, to no avail, that an ad-hoc FAA/industry group be formed to work the issue.  Norm agreed to carry this concern back to AFS-420.  ACTION: AFS-420.
	_________________________________________________________________________
	MEETING 02-01: Norm LeFevre, AFS-420, briefed that the FAA had a meeting in mid-April to discuss some Baro-VNAV temperature compensation test results from the FAA Technical Center in Atlantic City.  AFS-420 is coordinating to have Clyde Jones, the AFS400 National Resource Specialist (NRS) for weather related issues, to lead this effort.  Norm also stated that AFS-420 believes that a single point of contact should help move this effort and the weather NRS is the logical office to do so.  If accepted, Clyde will be briefed that industry desires to participate in this effort and that AFS, ATP, AIR, DOD, ALPA and AOPA all have expressed an interest in this issue.  ACTION: AFS-420.
	________________________________________________________________________
	MEETING 02-02: Tom Schneider, AFS-420, briefed that after the last meeting, AFS-420 wrote AFS-400 requesting that the National Resource Specialist (NRS) for weather related issues lead this effort.  Pre-ACF conversation with Clyde Jones, who is currently handling weather issues, indicated that he had not been directed to assume this responsibility.  Subsequent conversation between the managers of AFS-420 and AFS-400 clarified that Clyde would work this issue.  As a result of the miscommunications, no progress has been made since the last meeting.  Tom agreed to ensure that Clyde is forwarded all relevant ACF material as well as all background material from Carl Moore’s efforts as the previous OPR.  Kevin Comstock, ALPA, reaffirmed industry’s concern over lack of progress on the issue and noted that currently, only the inner surface of the final segment has cold temperature adjustments included in draft 8260.RNP.  ACTION:  AFS-420 & AFS-400 Weather NRS.
	________________________________________________________________________
	MEETING 03-01: Tom Schneider, AFS-420 briefed that no progress has been made since the last meeting.  AFS420 has done all that is possible to work the issue from a criteria perspective; it is now an operational issue.  The Manager of AFS-400 has been formally requested to provide an OPI to work the issue; however, one has not been assigned.  Kevin Comstock, ALPA, suggested that adding an adjustment to allow a procedure to be used down to a predetermined temperature as is done with BARO-VNAV seemed a simple fix.  Al Herndon, MITRE, stated that some FMS auto-adjust for temperature.  Mark Ingram, ALPA stated that his experience is that the pilot must input temperature.  Tom will continue to pursue an AFS-400 staff assignee to work the issue.  ACTION: AFS-420.
	_________________________________________________________________________
	MEETING 03-02:  Bill Hammett, AFS-420 (ISI), briefed that this issue has been transferred to AFS-410 for action. All past AFS-420 studies have been forwarded and AFS-410 has been advised of ALPA’s willingness to assist in resolving the issue.  Mark Steinbecker is the appointed staff specialist assigned to work the issue.  He is currently reviewing the background to determine what operational procedural options exist.  TAOARC and RNAV Task Force coordination is also planned.  ACTION: AFS-410.
	_________________________________________________________________________
	MEETING 04-01: Mark Steinbicker, AFS-410, briefed that his office has looked into the issue.  There appears to be three options; 1) ignore the risk, 2) recognize the risk and mitigate via procedure design changes, or 3) incorporate operational changes through ATC/pilot procedures).  The general consensus is that the risk cannot be ignored; therefore, the discussion focused on whether a solution would be criteria-based or operational.  Frank Flood, Air Canada, stated that implementation of cold temperature adjustments is necessary because, as we move toward a RNP NAS, it is vitally important to know exactly where the aircraft is.  Frank further briefed that Air Canada publishes a correction table in the front of their flight manuals.  Pilots are instructed when and how to make adjustments. He also pointed out that awareness is essential and applauded efforts to educate pilots of the problem.  Frank also mentioned a recommended procedure provided by ICAO.  The pilot’s own ‘rule of thumb’ is that -10 Celsius = -10% altitude error (too low).  Vincent Chirasello, AFS-410, suggested the ACF decide on a recommendation that would be presented to the Performance-based Aviation Rulemaking Committee (PARC).  John Moore, NACO, asked why the PARC.  Kevin Comstock, ALPA, responded that the PARC is already addressing incorporating cold temperature adjustments in RNP criteria.  If incorporated in RNP criteria, it should be applicable to all procedures.  Of primary concern is that the greater the distance from the altimeter reporting station, the greater the risk of an altitude error induced by cold temps.  Most affected are initial, intermediate and final approach altitudes.  Unless a cold temperature adjustment is made, aircraft are flying too low and required obstacle clearance (ROC) as well as ATC separation is reduced.  After discussion, the group agreed that the initial focus should be on procedural design followed by ATC procedures.  Tom Schneider, AFS-420 recommended taking the Canadian procedures to the PARC.  Mark Ingram, ALPA, stated that incorporating a correction in procedure design is preferred; however, the Canadian procedures could be used in the interim.  Randy Kenagy, AOPA, questioned the safety and operational impact, emphasizing that data was needed.  Kevin Comstock, ALPA, noted that the FAA’s Atlantic City Technical Center has validated that the ICAO values are correct.  Mark will take the ACF feedback to the PARC and report at the next meeting.  ACTION: AFS-410.
	Editor’s Note: At this meeting, Ted Thompson, Jeppesen, presented the following cold temperature related issue.  The forum recommended that the new issue be addressed by AFS-410 concurrently with issue 92-02-110.  Ted agreed.  AFS-410 will respond to both issues under 92-02-110. The full text of the initial discussion may be viewed on the ACF-IPG web site under History of Closed Issues, Issue # 04-01-251.
	AERONAUTICAL CHARTING FORUM
	Instrument Procedures Group

	Meeting 04-01 – April 28-29, 2004
	History Record
	FAA Control # 04-01-251 
	Subject:  Cold Temperature Correction Procedural Notes
	Background/Discussion: Currently, cold temperature correction procedural notes on applicable U.S. FAA SIAPs state “Baro /VNAV not authorized below -XX°C.” As currently worded the notes are often misinterpreted by pilots. The wording unduly singles out and penalizes newer navigation systems that provide the means to perform constant angle descents using VNAV.  Pilots who encounter these notes/conditions may be inclined to divert to an alternate location entirely, or continue to the original destination but revert to a ‘dive & drive’ descent instead of using VNAV. Neither option is appropriate, as cold temperature conditions have an affect on all types of operations, including conventional ‘dive & drive’ procedures. 
	Also, in some situations, the procedural notes may be included on approach procedures where extreme cold temperature conditions are highly unlikely to occur, such as airports in southern Florida. In these examples, credibility and effectiveness of the note comes into question.
	Recommendations:  The ATA FMS/RNAV Task Force and the ATA Chart & Data Display Committee both recommend the FAA continue to actively address cold temperature correction procedures and coordinate an appropriate solution on an industry-wide basis, as well as on an international level. It is understood the subject is quite complex and solutions may be difficult to achieve. 
	For example: The FAA should uniformly assess a baseline cold temperature. The condition does not relate exclusively to VNAV operations. Cold temperature procedural notes should be modified to address the need to use “appropriate cold temperature correction procedures” – in general – not just for VNAV operations. The same compensations should apply to conventional procedures.
	Comments:   The subject was originally presented to the ATA FMS/RNAV Task Force by the Boeing Company. The Task Force’s Chart & Database Compatibility Subcommittee reviewed the proposal, and coordinated with the ATA’s Chart & Data Display Committee. The recommendation was endorsed by both the FMS/RNAV TF and the CDDC, to be carried forward for presentation to the FAA for consideration.
	Submitted by: Ted Thompson, on behalf of the ATA FMS/RNAV Task Force and Chart & Data Display Committee
	Organization: Jeppesen, Inc.
	Phone:   303-328-4456
	FAX: 303-328-4123  
	E-mail: Ted.Thompson@Jeppesen.com
	Date: April 7, 2004 
	MEETING 04-02:  Vinny Chirasello, AFS-410, briefed that his office submitted the issue to the Performance-based-operations Aviation Rulemaking Committee (PARC) and a task force was formed.  FAA has received no feedback thus far.  Kevin Comstock, ALPA, briefed that he was at the PARC when the issue was presented and the PARC tasking was limited.  Kevin recommended that AFS-400 ensure that the PARC is aware that a comprehensive temperature compensation policy is needed to include required actions for all segments of an approach, other procedural minimum altitudes, ATC assigned altitudes, altitudes specified by procedure designers, avionics coded altitudes, etc.  Frank Flood, Air Canada, offered his organization as a resource for the FAA on the issue.  Ted Thompson, Jeppesen, commented that FAA Notice 8000.287 requires charting of both minimum and maximum temperature limitation notes.  Ted noted that most maximum temperatures are extreme to the point of being comical, and of no operational value to pilots; e.g., some cases in excess of 158 degrees Fahrenheit.  Ted suggested that FAA might want to re-examine the min/max temperature range values to be included in notes, or change the required wording of the notes to make them meaningful in the context of reasonable, real-world weather values while still addressing the potential affect on operations. The MITRE representatives supported Ted’s comments.   ACTION: AFS-410.
	_________________________________________________________________________
	MEETING 05-01:  Mark Steinbicker, AFS-410, briefed that, after the last meeting, the issue was presented to the Performance-based Aviation Rulemaking Committee (PARC).  The PARC took no action.  Discussion within AFS-400 indicates that all believe there is a hazard associated with cold temperature altimetry; however, the magnitude is undetermined.  Discussion on how to attack the problem is ongoing.  Mike Riley, NGA, asked what is the solution?  Tom Schneider, AFS-420, responded that there are several solutions, all of which affect the ATC system.  Mike asked if there is a band-aid fix that could provide temporary relief; e.g., a correction table in the approach charts.  Mark stated that there was a Flight Safety Foundation (FSF) white paper study on the issue that documents actual aircraft altitude vs. indicated altitude.  Mike stated that the issue has been on the agenda for over 13 years, if there is an interim fix, it should be addressed.  Mark replied that there is a process under consideration to assess the impact at high-risk airports.  Monique Yates, NGA, briefed that the USAF Advanced Instrument School (AIS) has an excellent class on the issue.  The USAF courseware refers to at least 10 near misses with terrain in aircraft directly related to the cold temperature issue.  The source for this statistic was ALPA.  Monique agreed to put AFS-410 in touch with the USAF AIS representative to coordinate AFS-410 access to the USAF training material for review.  Tom stated that the issue would be placed on the AFS400 Technical review Board (TRB) agenda.  ACTION: AFS-410.
	_________________________________________________________________________
	MEETING 05-02: Mark Steinbicker, AFS-410, briefed that Flight Standards has not determined whether to pursue an operational solution (charted notes on procedures or pilot procedures to correct for temperature) or a criteria solution (adjust procedural altitudes to account for worst case expected conditions) to the issue.  AFS-410 has requested a contract risk assessment analysis to determine the scope of the problem; i.e., the number of airports and air traffic facilities affected.  However, the request did not make it into this year’s budget and without funding; the project is in a HIA status.  There is a possibility of receiving fall-out money for funding this year.  There was much discussion on the issue as well as industry concern that FAA does not take the issue seriously.  Monique Yates, NGA, stated that Canada and the U.S. military address the problem through pilot education and application of the ICAO Cold Temperature Error Table in the AIM (Table 7-2-3).  USAF air traffic controllers at northern tier locations broadcast “use cold temperature procedures” over the ATIS.   Monique emphasized her point by noting an instance where a U.S. operator nearly struck a mountain while on approach in Canada because of not complying with cold weather adjustment procedures.  Deb Martin, Transport Canada, confirmed that the incident occurred at Kewlona, BC and the aircraft was very close to impacting the terrain.  Monique recommended that FAA initiate an effort to educate the flying public and air traffic controllers on the errors associated with cold weather altimetry in general.  She also advocated using the ICAO Table within the NAS.  Mark Washam, ATO-T, questioned the impact on ATC of applying the adjustment.  Deb Martin replied that this has not been a problem in Canada as both controllers and pilots are educated on the subject.  Cold weather procedures are effective for certain months during the year and all minimum vectoring altitude charts in Canada are temperature corrected.  Deb volunteered Canadian support toward resolving the issue in the US.  Kevin Comstock, ALPA, supported Monique’s recommendation.  Kevin also questioned the need for another study as the Flight Safety Foundation CFIT and the CAST initiative have already conducted studies to assess cold temperature impact.  Kevin offered to provide the previous study material to AFS-410.  Mark stated that if procedure design is feasible, it is preferable in lieu of implementing pilot procedures.  However, FAA needs to know the extent of the issue prior to expending resources; therefore, the need for the risk analysis.  Mark emphasized that he did take the issue to the PARC for further support; however, that group decided not to work the issue.  Kevin responded that other countries are applying cold weather corrections, how do we ensure that our pilots are trained?  He recommended that if the FAA is to pursue a risk analysis, expand the study to include international application.  It was further noted that this issue has been on the agenda with no action for 13 years.  Monique questioned whether the FAA may be relying on global warming to resolve the issue.  ACTION: AFS-410.
	_________________________________________________________________________
	MEETING 06-01:  Vincent Chirasello, AFS-410, briefed that the issue is not being worked due to lack of money and resources.  The FAA position, as briefed at the last meeting, is to contract a risk analysis study to determine the validity of the problem and whether to address the issue through an operational or criteria solution.  Lt Col Monique Yates, NGA, provided a presentation from the USAF Advanced Instrument School curriculum to demonstrate the significance of the issue.  The presentation demonstrated an excellent example of the impact of cold temperature on required obstacle clearance (ROC) by approach segment using an actual approach chart and the ICAO table.  In her example, assuming minimum ROC in each segment, actual obstacle clearance vs. ROC was reduced as follows:  Initial segment: 235 ft vice 1000 ft; Intermediate segment 32 ft vice 500 ft; Final segment: 97 ft vice 250 ft.  Monique concluded by stating that both Canada and the DOD agree that using the ICAO Cold Temperature Error Table and pilot education is a better solution to the problem and should not overly impact FAA money and resources.  Contributing to the problem is that the FAA Air Traffic system is not on board.  Bill Hammett, AFS-420 (ISI), asked if the USAF is implementing cold weather corrections.  Monique responded, yes, at their U.S. ‘northern tier’ locations.  Controllers advise pilots to implement cold temperature adjustments on initial contact and via the ATIS.  Pedro Rivas, ALPA, stated that, by and large, air carriers do not apply any cold temperature correction except for FMS procedures.  Paul Ewing, AJR-37 (AMTI), added that FAA MVA charts are not temperature corrected.  Bill noted that from previous meetings, the Transport Canada representative stated that all MVA charts in Canada are temperature corrected.  Vinnie stated that the MVA altitudes didn’t matter as the pilot didn’t know the actual MVA anyway.  Richard Boll, NBAA, briefed that he received a GPWS alert while descending from 4,000 ft to 2400 ft to intercept the glide slope on the ILS RWY 19R IAP at Fairbanks Alaska at -22 degrees.  When he queried the Control Tower, they responded, “It happens all the time”.  Vinnie again stated that the issue should be addressed by the PARC; however, when presented, the PARC declined to accept it.  Lyle Wink, AFS-400, questioned the need to adjust all procedure altitudes since most (other than the DA/MDA) are controlled by airspace requirements.  Vinnie agreed stating that this would be included in the risk analysis to determine whether we have a problem.  A majority of the group believe that cold temperature altimetry is a problem and a study is not needed.  After more discussion, the ACF consensus is that a combination of pilot education and use of the ICAO Cold Temperature Error Table should be endorsed by FAA.  Tom Schneider, as Chair of the ACF-IPG, took an IOU to write the Manager, AFS-400, emphasizing the ACF consensus and requesting that AFS-400 elevate the issue within FAA.  AFS-410 is still the OPR for action.  A copy of Monique’s briefing slides is attached.  ACTION:  AFS-410 and ACF-IPG Chair.
	_________________________________________________________________________
	MEETING 06-02:  Tom Schneider, AFS-420, briefed that, as requested at the last meeting, he forwarded a memorandum as Chair of the ACF-IPG, to the Manager, AFS-400, emphasizing the ACF consensus and requesting that AFS-400 elevate the issue within FAA.  Robert (Rico) Carty, AFS-410, briefed that AFS-410 is still considering to get MITRE involved for a study on the issue.  Monique Yates, NGA, emphasized that there is no need to do another study on the effects of cold temperature on altimetry; that has already been determined.  She recommended the MITRE initiative be limited to determining the better solution; either to educate pilots/controllers on use of the correction table or to apply cold temperature adjustments during procedure design.  Monique also noted that procedural adjustments may cause international aircrews to double the necessary adjustment and could require “un-training” pilots already using the ICAO adjustment table.  Rico also noted that it would be difficult to apply procedural adjustments to accommodate airports with extreme changes; e.g. Fairbanks, AK where temperatures can vary from +80 to -60 degrees.  Rich Boll, NBAA, asked whether the Fairbanks radar MVA charts were temperature corrected.  The response was that no FAA charts are temperature corrected.  Pamela Coopwood, AJT-2300, stated that problems could result if pilots are applying different standards and ATC is not aware of it.  Training must be in ATC manuals.  She offered to work with AFS-410 to develop controller training as the process moves forward.  Mitch Scott, Continental, stated that the study should address en route as well as terminal adjustments.  He noted that Continental does apply cold temperature adjustments to en route operations.  The group consensus is that the issue is real and should be addressed with greater urgency.  ACTION: AFS-410.
	_________________________________________________________________________
	MEETING 07-01:  Ernie Skiver, AFS-410 briefed that MITRE has been contracted to assess cold weather impact in the lower 48 states.  Tom Schneider, AFS-420, stated that it has been agreed that a correction is necessary; the study is to determine which locations require correction.  Ernie further stated that AFS is still undecided whether to make the adjustment procedurally or operationally.  Lance Christian stated that DOD believes the issue should be addressed through standardized pilot training and use of a conversion table.  Bill Hammett, AFS-420 (ISI) recommended that the study should include MVA and MIA charts.  Frank Flood, ACPA, stated it is a science issue and a pilot responsibility.  It is up to the government to determine how to implement cold temperature adjustments.  Frank also offered assistance to both the FAA and MITRE by contributing operational experience to the study.  Mark Ingram, ALPA, stated that a Boeing study indicates cold temperature adjustments can be applied via avionics.  Brad Rush, AJW-321, responded that while the Boeing criteria may be good for large aircraft, it is of no use for smaller aircraft.  Kevin 
	Comstock, ALPA, re-iterated ALPA’s previous requests that industry and ATC participate in any cold temperature altimetry study.  ACTION: AFS-410.
	_________________________________________________________________________
	MEETING 07-02:  Mark Steinbicker, AFS-470, briefed that the contracted MITRE study to evaluate risk assessment is underway.  On Thursday, during the ACF Charting Group meeting, Mike Cramer, MITRE provided a detailed briefing on the study parameters and the evaluation process MITRE will use.  A copy of Mike’s briefing slides is attached here.
	The plan is to analyze all airports with instrument flight procedures.  Historical temperature data obtained from NOAA will be used to determine the representative coldest temperatures at an airport.  These values will then be used to determine the greatest negative International Standard Atmosphere (ISA) deviation at an airport.  Then, a calculated cold temperature altimetry error from the Vertical Error Budget will be used as a comparison against the required obstacle clearance (ROC) for each segment of the approach procedure.  An error factor expressed in feet will be used to determine the potential operational risk.  The resulting degree of risk from the study will be used to by Flight Standards to determine appropriate ways to address the matter within the United States.  Options previously discussed include incorporating adjustments into procedure design (ROC), charted notes, use of conversion tables, pilot education and training, etc.  Rich Boll, NBAA, asked whether the study would include radar minimum vectoring altitude charts.  Mark responded that the study is initially focused on instrument approach procedures.  Bill Hammett, AFS-420 (ISI), stated that standard TERPS ROC values from Order 8260.3 may not always be appropriate as basic ROC values are often increased; e.g., remote altimeter setting, precipitous terrain, etc.  Bill noted the only source for actual ROC used in a procedure is the associated Form 8260-9.  AFS-470 will continue to monitor the study and provide an update at the next meeting.  ACTION: AFS-470.
	________________________________________________________________________
	MEETING 08-01:  John Swigart, AFS-470, briefed that the contracted MITRE study to evaluate risk assessment is underway.  He stated they wanted to consider a few additional assumptions for the study and that a full briefing will be provided at the next ACF-IPG meeting.  Al Herndon, MITRE, added that some of the original assumptions originally briefed were false and the study had to be re-run with corrected assumptions.  Tom Schneider, AFS-420, asked whether consideration has been given to including MVA charts in the study.  John replied that he is uncertain; however, en route operations are included and perhaps that would include MVAs as well.  Mark Ingram, ALPA, stated that everyday US aircrews fly over/to Canada, Alaska, Russia, etc., without a clue regarding cold temperature procedures.  Bill Hammett, AFS-420 (ISI), asked why only the lower 48 states are included in the study.  Tom responded that if the lower 48 states are impacted, adjustments would automatically include Alaskan procedures.  Frank Flood, ACPA, added that the problem is not new.  It has been published in the Boeing Performance Manual since 1985 although the onus is always on the pilot and the carrier.  The problem is not just within the FAA, but with pilot education material; e.g., the Instrument Procedures Handbook and the AIM.  AFS-470 will continue to monitor the study and provide a full briefing at the next meeting.  ACTION: AFS-470.
	________________________________________________________________________
	MEETING 08-02:  Mark Steinbicker, AFS-470, provided a briefing on the MITRE study as provided by Mike Cramer.  The purpose of the study is to assess cold temperature impact on required obstacle clearance (ROC) for instrument procedures in the lower 48 states.  The results will then be used to base a decision for a course of action to mitigate the issue if required.  The impact analysis assessed airports with and without climate reporting stations.  The report provided statistics only for approaches where full ROC was lost in the initial, intermediate, or final segments.  A copy of Mark’s briefing slides is included here (    ).  Mark Ingram, ALPA, questioned why there was only concern when all ROC was lost, which results in a relatively low number of procedures impacted.  For example when 500’ of ROC is required, it appears that the study indicates a problem only when the cold temperature adjustment is 500’ or greater; however a 490’ loss of ROC where only 10’ of ROC is provided is not shown as a problem.  Mark recommended the study identify all procedures where the TERPS required clearance was not provided.  Anytime TERPS required obstruction clearance is compromised presents a problem.  This opinion was supported by several other attendees.  Tom Loney, Canadian Air Force (CAF), stated that the US was overly complicating the issue.  Criterion is regulatory and it is known that cold temperature impacts ROC; therefore, adjustments must be made to ensure design requirements are maintained.  As a quick and easy methodology, the CAF applies cold temperature corrections, using the ICAO cold temperature table, to the final segment whenever the temperature is at zero or below and to all segments when the temperature is -30 or below.  Tom Schneider introduced Canadian cold temperature guidance from the Canada AIP noting that both ATC and pilots are involved in the adjustment process.  It should also be noted that ATC minimum vectoring charts are compensated for cold temperature.  A copy of the extract from the Canada AIP is included here (    ).  Bill Hammett, AFS-420 (ISI) stated that he had attempted to input cold temperature corrections when developing criteria for minimum vectoring altitude charts (MVACs); however, this was not acceptable to ATC.  Mark Ingram, ALPA, also noted that some US carrier pilots fly over Canada and Russia daily without thought of cold temperature impact.  On the other hand, other carriers have mandated an additive of 1000’ to initial segment altitudes and 500’ to the intermediate fix altitude to compensate for cold temperature altimetry.  Bill Hammett, AFS-420 (ISI), again questioned why we were analyzing the lower 48 first and not Alaska where we know the problem exists.  We have reports included in the ACF history of this issue where pilots have reported GPWS alerts while on approach to Fairbanks during cold temperature conditions and the ATC response is “happens all the time”.  He reminded Mark that several industry groups have volunteered to assist the FAA in the study and in developing cold temperature procedures for the US.  Mike Frank, AJT-22, responded that his organization is looking into cold temperature adjustments in the terminal environment.  Mark stated that he will have MITRE do further analysis.  The study has shown that there are instances where all ROC could be lost; it needs to be determined whether there is a point prior to total ROC loss where adjustments should be made.  Lance Christian, NGA, stated once again that Canada and the DOD realize there is a problem in a cold temperature environment, why expend more money on further study.  Rich Boll, NBAA, questioned the end result of the studies; e.g., “will it determine what is an acceptable amount of ROC loss; will it lead to procedure adjustments, recommendations or requirements in the AIM for the pilot to apply cold temp compensation; etc.”  Kevin Comstock, ALPA, said there already is a consolidated industry position from the PARC to AVS-1 to apply the charted temperature limit currently present on some approaches to all segments of all approaches.  Kevin, Rich, James Taylor, AFFSA; Tom Loney, CAF; and Frank Flood, Air Canada, (at previous meetings) have offered to assist Mark in developing a plan to address temperature compensation.  ACTION: AFS-470.
	Editor’s Note:  The following pertinent extracts from the October 31, 2006 PARC letter to AVS-1 are included at ALPA’s request:
	Cold Temperature Policy:  Current procedure design policy uses the controlling obstacle on the final approach segment as the basis for calculating minimum temperature for the procedure. The team recommends that this policy be reviewed so that obstacle clearance on any segment would be maintained. Attachment 4 contains proposed text for a revised policy.
	Attachment 4 - Cold Temperature Policy:  The team recommends that the criteria for establishing the charted cold temperature limit be changed to analyze the appropriateness of that limit in all segments of the approach rather than only the final segment. While this recommendation is applicable to all approaches, not just basic RNP, the team recommends that the criteria be developed first for basic RNP and then applied to TERPs for all procedures.”
	_______________________________________________________________
	MEETING 09-01:  Catherine Majauskas, AFS-470, briefed that MITRE is still conducting analysis and there is nothing to report at this time.  Bill Hammett, AFS-420 (ISI) noted that at the last meeting it was briefed that the initial MITRE study only indicated a problem when ROC was totally lost.  One of the ALPA representatives questioned this methodology and recommended the study provide details whenever any portion of ROC was compromised and the group agreed.  Bill asked whether the study was revised to address this concern.  Catherine responded that it was and hoped to present the results at the next meeting.
	ACTION: AFS-470.
	_________________________________________________________________________
	MEETING 09-02:  Catherine Majauskas, AFS-470, briefed that there is nothing new to report on this issue.  John Swigart, AFS-470, added that the Branch has been understaffed (down three personnel) and two staffers are working RNP issues.  Two recent new hires should prompt action.  Tom Schneider, AFS-420, asked the status of the MITRE study.  John responded that it is on-going.  AFS-470 will continue to work the issue and report progress of the MITRE study.  ACTION (AFS-470).
	_________________________________________________________________________
	MEETING 10-01: Catherine Majauskas, AFS-470, briefed that there has been recent renewed interest from Air Traffic and FAA employees working within the Aviation Safety Information Analysis and Sharing System (ASIAS) regarding the impact of cold station altimeter settings.  AFS-470 recognizes the need for special attention to be placed on avionics systems in regards to cold temperature corrections.  Catherine added that data from the MITRE study is being used to make some decisions to develop an operations concept for temperature correction.  Her office will continue to work with MITRE to formulate an AVS position.  ACTION (AFS-470).
	_________________________________________________________________________
	MEETING 10-02: Kel Christian, AFS-470, briefed that a meeting was held in July with AFS 470, AFS-420, AFS460, AVP-210, AIR-130, and MITRE in attendance to review the MITRE study.  All agree that there are inherent risks associated with cold weather altimetry.  The AFS participants and MITRE met again in September to discuss how to fine tune the study and add variables.  The question of how to mitigate the issue, either through a procedural design adjustment, or through an operational adjustment was discussed and the procedure design option favored.  A second MITRE study is underway and expected to be complete by the end of November, at which time another meeting will be held.  This meeting will include AJT, ATE, AJS, AOV and ATSAP to discuss how to proceed based on the second MITRE study.  Gary Fiske, AJT-28, asked what was expected of AT.  Kel responded AT actions are 
	undetermined at this time; AFS just wants to ensure AT is involved early in the discussions.  Larry Wiseman, AOV-310, asked whether MVA and MIA charts were considered in the MITRE study.  Kel responded that only non-precision approaches were considered.  Vince Massimini, MITRE, stated that MVA/MIA must also be covered.  Kel responded that we are not there yet.  Gary added that ATO is not dealing with cold temperature affects on MVA/MIA charts yet.  The problem is determining a minimum monthly mean temperatures at different locations within the US.  Brad Rush, AJV-3B, cautioned that the method of computing high and low temperature variables has changed in Order 8260.54.  He noted an example where the current high temperature limitation of 90 degrees on a procedure, when re-computed using current criteria, now equals 27 degrees.  Mark Ingram, ALPA, asked at what airspeed is 1,000 Ft/NM descent calculated.  Brad responded the final approach airspeed is calculated for all Categories.  Valerie Watson, AJV-3B, asked what locations are being looked at in the MITRE study.  Kel responded that MITRE has narrowed down the impact area to about 60 airports.  Mike Cramer, MITRE, stated that MITRE is reviewing airports and procedures over the past 5-years to assess impact.  Roy Maxwell, Delta, asked whether FAA was ruling out the option for pilots checking temperatures and making adjustments.  His concern is that procedural adjustments may cause FAA to say not to use the procedures.  Roy stated that Delta has adjusted (blue page) procedures for cold temperature use so capacity isn't terminated.  Kel stated that it is not FAA's intent to terminate current operations, but the long range goal is to delete the requirement for pilot manual adjustments.  AFS-470 will continue to work the issue with MITRE and report progress.  ACTION: AFS-470.
	________________________________________________________________________
	MEETING 11-01:  Kel Christian, AFS-470, briefed the results of the MITRE study thus far.  The study examined 10,328 approach segments considered at potential risk.  The study reveals that there are 41 airports with 60 approaches at potential risk where the altitude error could exceed ROC.  The risk is considered excessive if the condition exists more than 1% of the time.  The proposed solution is to publish a minimum temperature at which ROC will not be exceeded and annotate the procedure accordingly.  It was noted that the study did not include Alaska or precision approaches.  Kel added that additional studies are continuing; however, MVA and MIA charts are not included as they not under AFS-470 purview.  Steve Serur, ALPA, noted that, Mark Ingram, also an ALPA representative, had expressed concern at previous meetings over the fact that the MITRE study only indicates there is a problem when all ROC is lost.  It appears that the current concept will apply a temperature correction that compensates to the zero ROC point; if so, this concept is flawed.  Mitch Scott, Continental Airlines, asked what is the long term goal of the study.  Rick Dunham, AFS-420, responded that the current goal is to publish a minimum temperature at which point the procedure is no longer authorized vice having pilots do the math; continuing analysis will include additional factors.  Rick added that until a final solution is reached, AFS does not want to impede pilots from applying current AIM guidance and the associated correction table.  Steve asked what weather data was considered.  Kel responded the analysis was based on the coldest temperature recorded in the last 5-years.  Rich Boll, NBAA, stated that the aforementioned 1% risk factor was misleading.  He stated that any time the temperature gets cold, the risk is there.  FAA needs to move past the study and get the information and procedures before the pilot.  He recommended publishing the ICAO table that is in the AIM in the front of the TPP and tell the pilots to apply it.  Additionally, he recommended publishing corresponding guidance in FAA Order JO 7110.65 so controllers are aware of what it means when a pilot states he is applying cold temperature altitude corrections.  Ted Thompson, Jeppesen, advised that Jeppesen does publish the table in its Airway Manual.  Brad Rush, AJV-3B, expressed support for the TPP recommendation if the table is to be a part of the overall solution.  JD Hood, Horizon Air, stated the MITRE study may cause confusion by indicating no correction is required at a temperature that, according to AIM guidance, DOES require altitude compensation.  JD also supports developing guidance in the 7110.65 to ensure controller awareness of the AIM guidance.  Paul Eure, AJE-31, agreed that pilots and controllers must be on the same page.  He also stated that the ATO is revising MVA and MIA policy to consider cold temperature adjustments when considering rounding down ROC.  These initiatives are expected to be complete this Summer.  AFS-470 will continue to work the issue with MITRE support through the US-IFPP; and, AJV-3B will bring publication of the correction table before the IACC for consideration.  Action: AFS-470 and AJV-3B.
	________________________________________________________________________
	MEETING 11-02:  Kel Christianson, AFS-470, introduced Mike Cramer, MITRE, who has been serving as the lead analyst for the cold temperature altimetry analysis contract.  Mike provided a briefing to explain the methodology used in the study and to clear up misconceptions of the earlier MITRE study. He also briefed the changes in the current study and explained the parameters being used.  Significantly, the study has been automated and was expanded to include Alaska and Hawaii and all runways 4000 ft or greater in length.  A total of 8,177 non-precision and ILS (initial and intermediate segments) approaches at 1,869 airports were analyzed using the lowest recorded temperature over the last 5-years.  Data was analyzed to determine the probability that total altitude error may exceed the ROC for a given procedure segment at the coldest temperature.  This probability defines the risk, if the segment were to be flown at the coldest temperature.  If the risk exceeds 1%, the coldest temperature at which the risk is equal to or less than 1% is applied as the minimum temperature at which the procedure may be flown without compensation.  This temperature will be published in some manner on the procedure chart.  This will provide the desired cold temperature loss of ROC mitigation.  Based on these assumptions, Mike offered a mitigation plan and recommended the issue be closed; a new issue should then be opened to track implementation, pilot educational material, etc.  A copy of Mike's briefing slides is included here. (    )
	A lengthy discussion ensued.  Rick Dunham, AFS-420, stated that it is an AFS-400 Division goal to develop some type standard that pilots and controllers alike can accept.  Mike interjected that there is no current required procedural mitigation although application of the altitude corrections published in the AIM will accomplish it.  Steve Serur, ALPA, expressed concern over closure, especially when there is the total loss of ROC.  Mike clarified that the risk is not 1% of the time, but 1% of altitude error exceeding ROC when an aircraft is flying the approach at the minimum temperature.  The risk factor of 1% is the same as the allowed risk of exceeding the laterally protected area in the missed approach on an RNP approach upon loss of GPS at DA.  Roy Maxwell, Delta Airlines, stated 1% may be acceptable for unintended circumstances; GPS loss is random, but the temperature is known.  Rich Boll, NBAA, asked whether the analysis included non-airliner type altimetry.  Mike responded that they had data from Cessna and others.  Bruce McGray, AFS-410, stated there are special procedures in Alaska for small aircraft operations below -10F.  He suggested that perhaps some feedback could be obtained from these users.  Paul Eure asked whether any consideration had been given to aircraft vertical separation.  The AIM allows pilots to apply the ICAO table correction at their discretion; therefore, some pilots may, while others may not.  Additionally, there is no requirement for a pilot to advise ATC when applying cold temperature corrections.  Tom Schneider, AFS-420, stated that this was a good point and asked whether ATPAC has addressed the ATC issue.  He stated that we do not want to add further confusion by bringing ATC concerns into the ACF-IPG agenda item.  Pierre Laroche, Transport Canada, voiced the concern that as this would only apply to US charts, it is possible that American pilots flying into Canada might not apply the standard ICAO compensation as is the standard practice in Canada.  Tom Schneider, AFS-420, responded that it is the pilot's responsibility to be aware of the rules for the host country in which he/she is flying.  JD Hood, Horizon Air, questioned the application of the AIM standard vice individual charts.  Kel responded that the proposal will not take away the pilot's option to compensate manually as prescribed in the AIM.  Valerie Watson, AJV-3, stated that the AeroNav Products IOU to bring publication of the ICAO table in the US TPPs and DOD FLIPs was discussed at the last IACC MPOC meeting.  She stated that the MPOC members indicated they would support publication of the table and explanatory language.  This option will remain on hold pending a decision on what will be implemented.  Mike again recommended the issue be closed and a new issue opened regarding how to implement the MITRE study.  Tom Schneider, AFS-420, commented that the results of the study have produced significant progress toward a solution; however, much work remains to be done regarding implementation and applicable pilot and controller guidance.  Due to lingering concerns from ALPA, NBAA, Delta, and others, it was decided that an ad hoc group be formed to re-validate the MITRE model used to identify at risk airports & procedures and focus on implementation issues.  Hopefully, the group can reach a conclusion prior to the next ACF meeting.  The following personnel signed up for the cold temperature altimetry ad hoc working group:
	Kel Christianson, AFS-470,  202-385-4702, kel.christianson@faa.gov 
	Mike Cramer,  MITRE,  616-296-9210 mcramer@mitre.org
	Steve Serur,  ALPA   703-698-4333 steve.serur@alpa.org
	Marc Gittleman ALPA (United) 571-723-7524 marc.gittleman@alpa.org
	Rich Boll,  NBAA 316-655-8856 richard.boll@sbcglobal.net
	Roy Maxwell,  Delta Air Lines 404-715-7231 roy.maxwell@delta.com
	JD Hood,  Horizon Air 800-451-0222x44346 jd.hodd@horizonair.com
	Editor's Note:  Anyone not listed above who wishes to participate should contact Kel Christianson, AFS-470.
	ACTION: AFS-470 and MITRE.
	_________________________________________________________________________
	MEETING 12-01:  Kel Christianson, AFS-470, briefed that the cold temperature ad hoc working group formed at meeting 11-02 met and validated the parameters used in the MITRE study.  Kel added that the AIM has cold temperature adjustment guidance similar to ICAO; however, to date, there is no published directive that states it must be implemented.  The MITRE model is valid and automated; however, work is on-going to develop an implementation methodology.  Rich Boll, NBAA, stated that making cold temperature changes to IAPs seemed to be the easiest solution.  Tom Schneider, AFS-420, responded that one reason for not modifying procedure design criteria is because the FAA does not want to permanently “penalize” all operations for seasonal conditions, or create separate procedures based on those conditions.  Kel commented that many options are being considered.  The current thought is to have pilots add the ICAO correction to all IAP segments from IAF through missed approach at specific airports.  Rich questioned whether an IAP design fix is off the table.  Kel said that nothing is off the table.  Tom noted that the ad hoc working group had no ATO representation.  Kel responded that the working group was primarily established to validate the MITRE model and AFS-470 is now actively working with Air Traffic to develop an implementation scheme.  Paul Eure, AJE-31, stated that the En Route Service Unit has provided input.  Paul added that they are concerned when AFS issues non-directive policy memorandums, AIM changes, etc., that may not drive an associated change to AT requirements, whereas a directive document; e.g., an FAA Order, will also drive ATO changes.  Gary Fiske, representing AJT-2A3, stated that the cold temperature adjustment issue is not controversial, but the application is.  He asked whether rulemaking will be affected. There was no answer to this comment.  Kel closed by stating that AFS-470 will continue to develop and coordinate an implementation plan.  
	ACTION: AFS-470.
	_________________________________________________________________________
	MEETING 12-02:  Kel Christianson, AFS-470, briefed that the MITRE study has been vetted through FAA.  It was determined in the study that the required obstacle clearance (ROC) could be exceeded on 289 procedures at 131 airports when operating into these airports using the lowest temperature recorded for the last five years.  AFS-470 is working on several fronts to get the information to the public.  A Graphic Notice is under development for inclusion in the Notices to Airmen Publication (NTAP) that will include background information and requested pilot actions as well as a listing of affected airports.  The AIM is being updated to provide expanded information and guidance for pilots.  Consideration is also being given to expanding the program to include airports with runways of 3,000' or greater (the standard is 4,000').  AFS-470 is also addressing the issue of whether to allow pilots to manually compensate current RNAV and RNP approaches with temperature restrictions.  The immediate goal is to make pilots aware of the issue and develop corrective actions and an implementation plan.  ACTION: AFS-470.
	_________________________________________________________________________
	MEETING 13-01:  Kel Christianson, AFS-470, provided an update briefing on the MITRE study and modeling process that identified airports affected by cold temperatures.  The current study only assessed impact at those airports with a runway of 4,000 ft or longer.  It is hoped that in the future, the study will be expanded to a re-assessment of all airports with runways of 2,500 ft or longer.  The current plan is to publish a Graphic Notice in the Notices to Airmen Publication (NTAP) with a listing of affected airports and procedure segments.  A copy of the Graphic Notice, which was discussed at length, is included here (    ).  Kel also briefed a draft AIM change outlining pilot procedures to notify ATC when implementing a cold temperature adjustment. This AIM guidance, the draft of which is included here (    ), will be referenced in both the air traffic control and operational sections of the AIM.  John Collins, GA Pilot, asked why an alert to apply a cold temperature correction is not on the approach chart of airports identified as potentially affected.  Kel responded that there are no plans to accommodate this as of yet.  John stated that the NTAP is not enough in itself and recommended that FAA use all possible mediums to ensure pilots know when an adjustment is necessary.  Mark Steinbicker, AFS-470, stated that the plan is to reinforce pilot awareness for implementation this year, then update the AIM when all data is in.  Paul Eure, AJE-31, stated that the ATO will pinpoint controller training to applicable areas.  He added there is concern over the cold temperature adjustment table remaining in the AIM only and not being more readily available to pilots. Paul added that they hope to get pilot confidence to use the AFS list and only adjust at those airports.  Lev Prichard, APA, asked how MITRE studied impact.  Kel provided a brief recap of the process as noted in previous meeting minutes.  Several attendees were interested to know if the FAA might ever amend approach charts.  Kel responded that a charting update/notification is not out of the question; however, Flight Standards would like more data before pursuing this avenue.  Val Watson, AJV-3B, briefed that when the charting specialists first looked at the cold temperature correction process, they also were skeptical regarding sole reliance on the NTAP and AIM for pilot awareness.  She stated that to avoid the complications related to the regulatory nature of placing a cold weather alert on individual 8260 source forms, they proposed a process whereby AFS develop a boilerplate notice to send to NFDC that would add an airport to the cold temperature adjustment list.  An airport remark, indicating that temperature correction may need to be made, would be added to the National Airspace System Resources (NASR) database and published in the daily National Flight Data Digest (NFDD).  Publication of this remark would, in turn, trigger a "cold temp icon" (to be developed) be placed on the affected procedure chart(s).  The icon would cue pilots to check the TPP legend where cold temperature procedures and the cold adjustment table would be shown.  Tom Schneider, AFS-420, supported using the NFDD for this type procedural charting change as it is fast and non-regulatory.  Michael Stromberg, Air Wisconsin, supported an attention symbol saying that if pilots see something new, they will instinctively check it out.  Ted Thompson, Jeppesen, commented that when (if ever) a future decision is made to annotate affected airport charts with an icon or a note, the information should be included on an FAA source to “trigger” chart producers to include a notation or cold temperature icon (i.e., “snowflake”) on affected charts.  Valerie stated that her proposal, noted above, is that the NFDD would serve as such an FAA source for chart producers.  Mark Steinbicker again emphasized that no decision will be made about the inclusion of a chart indicator until some operational experience is gained and feedback has been examined.  ACTION: AFS-470.
	_________________________________________________________________________
	MEETING 13-02:  Kel Christianson, AFS-470, provided a brief history update.  A Safety and Risk Management Panel (SRMP), including Flight Standards operations and Air Traffic (AT), was originally scheduled to meet in October but that meeting was delayed by the government shutdown. It has been rescheduled for December. The SRMP will discuss the plan to publish, as a Graphic Notice in the Notices to Airmen Publication (NTAP), a list of affected airports and procedure segments, and required ATC training.  Exact time frames for both the meeting and timelines for ATC training development are not available.  Kel added that MITRE has revised their runway length data base for affected airports, reducing the original 4000’ down to 2500’.  MITRE will run this list through their model and provide an updated list of affected airports.  Bill Hammett, AFS-420 (ISI/Pragmatics Contract Support) asked whether implementation is targeted for this winter.  Kel responded we will try.  Val Watson, AJV-3B, asked if adding the cold temperature icon (snowflake) to affected charts had been approved and Kel responded yes, noting that there will be an exception made for Midway so as not to impact O'Hare.  Michael Stromberg, Air Wisconsin,  asked whether FAA has any idea how long it will take to get all charts updated with the snowflake.  Val responded that this would have to be coordinated within the Terminal Charting Team.  Val also inquired how many procedures are there to change.  Kel responded about 135 airports, but that number will increase. Val stated AeroNav products will look at publication scheduling, but the hope is that when the cold temperature remark is published, all procedures at that airport will be worked in a single chart cycle.  She added that because this is a non-regulatory action, it can be done fairly quickly.  Val also added that Flight Standards needs to supply AeroNav Products with explanatory text to be published in the front matter of the Terminal Procedures Publications (TPP) for the snowflake icon so that users will understand what it means and will go to the NTAP (or AIM) for further guidance.
	ACTION: AFS-470.
	_______________________________________________________________________
	MEETING 14-01:  Kel Christianson, AFS-470, provided a brief history on the issue. He reviewed previous ACF discussions and subsequent activities. A Safety Risk Management Panel (SRMP), including Flight Standards operations and Air Traffic (AT), met and discussed the development of a Safety Risk Management Document (SRMD). This document will determine what needs to be done, specifically pilot/controller education. Once the controller education is close to completion, the FAA will place this guidance in the Notices to Airmen Publication (NTAP), and try to get out as much information thru as many organizations as possible. The goal is to be ready for this coming winter. Ted Thompson, Jeppesen, inquired about usage of a “snowflake” on the approach chart. Kel discussed this would have pilots look to front of book to determine if this is a cold temperature restricted airport, and will provide a link to the NTAP for the airport. This icon will be on every approach to the applicable airport. Val Watson, AJV-3, advised that the source for information will be the National Flight Data Digest (NFDD). The plan is to publish an airport remark for each affected facility, advising that cold temperature adjustment may need to be applied below a listed temperature. Publication of this airport remark would prompt the “snowflake” and a numerical temperature value to be charted on all procedures at a given airport. Ted inquired if data will be sourced via NFDD, but not on the 8260 form? Val responded that this is correct and will avoid the necessity of formally amending all affected procedures. Lynette Jamison, AJR-B1, asked about the number of affected airports. Kel responded that the runway length criteria change from 4000 down to 2500 feet increased the numbers and they are still working on the final list. Ted asked if the current temperature notes [such as “For uncompensated Baro-VNAV systems, LNAV/VNAV NA below -15 C (5 F) or above 43 C (109 F).”] on the 8260 form will still be there. Tom Schneider, AFS-420, said yes and that the note only applies to LNAV/VNAV approaches. Ted envisioned two pieces of source for one aspect of charting and suggested this may be confusing. Tom said the LNAV/VNAV cold temp limitation note is different than the note Kel is referring to, which applies to altitudes on all procedures. Ted said he understands that, but that implementation will be complex because of the two different source streams of procedural temperature information.  He restated his concerns with data capture. Bob Lamond, NBAA, will endorse the AOPA Letter to Airman plan and Kel stated this would be welcome. Gary Fiske, AJV-8, asked who will validate/approve this letter. Group discussion followed, touching on scope, format, dissemination, and charting issues. Tom stated that the issue will remain open, with a lot of work continuing. Rick Dunham, AFS-420, stated that this issue is progressing and the hope is to close (mostly) by end of year.
	Status:  AFS-470 will continue developing an implementation plan.  Item Open (AFS-470).
	_______________________________________________________________________
	MEETING 14-02: John Blair, AFS-410, said he has been directed to send the cold temperature NTAP information out for publication on Dec 12, 2014. Valerie Watson, AJV-344, asked Kel Christianson, AFS-470, to brief the Bruce DeCleene, AFS-400, proposal to include separate temperature values for different segments on the approach. Kel briefed that the proposal would involve charting Intermediate (I), Final (F), and Missed (M) cold temperature values, rather than the single temperature previously agreed upon. Valerie asked if we could discuss that, since she had made a charting specification that had already gone thru both Flight Standards and the users, and all had signed off on it. The usefulness of this information to a pilot was discussed and whether this should be documented on the approach chart. Michael Stromberg, Air Wisconsin, said what would be extremely useful with all these digital charts is if the pilot could just enter in a temperature, and then the digital charts would tell you what the new altitude would be. John and Valerie agreed that this would be the simplest for the user, but this would not be possible at this time. Michael said although the FAA is not able to accomplish this, other manufacturers of charts might. After a lengthy discussion, the consensus of pilots in attendance voiced that multiple cold temperature values for the different segments of the approach is not supported. Overwhelming opinion is that this would not be utilized by the pilot and would only add confusion. Lev Prichard, APA, said he would prefer to correct for worst case across the board, so calculation can be made en route, planned and briefed. Charles Wade, Delta Airlines, voiced that multiple temperatures and multiple corrections is far too complicated and requests that the FAA “keep it simple”. Ted Thompson, Jeppesen, briefed that at the request of the FAA, he reached out to users, and the overwhelming consensus was to chart the single (warmest) temperature only. The ACF pilot group participants in attendance concurred. Tom verified with Kel that the multiple temperature depiction was a proposal only, suggested by Bruce, and based on input from the group; the FAA will go forward with a single altitude correction value on the chart. Kel said he would inform Bruce that the pilots at the ACF did not support the multiple temperature proposal. John restated that the NTAP cold temperature information should still be in published on 12 December and pilots are expected to know how corrections are to be made. If pilots choose not to correct when an FAA inspector is on board, there will likely be consequences. Tom inquired about the list of affected airports, and asked if they have been NFDD’d? Kel stated he is prioritizing the list of airports. Valerie stated they cannot begin publishing the airport remark in the NFDD until the charting specification is signed off, and that should be happening soon.  Kel briefed that he coordinated with Valerie that a maximum of 175 charts (not airports, since some have multiple procedures) will be revised each 8 week cycle. Tom asked Kel about Aeronautical Information Manual (AIM) guidance. Kel advised that AFS-initiated cold temperature guidance will be in the January publication. He also said the ATO would be including some AIM guidance, but was not sure if this would make it into the AIM this January. Rick Dunham, AFS-420, tasked Mason Curling, AFS-405, to ensure the information gets into the AIM (critical). Mason said if info is provided from Kel, he will ensure it is included in the AIM. Michael asked if there is a list of when the chart changes will be published so the airlines will know. Valerie said all of the changes will be in the NTAP in December and will be published incrementally on the charts. Kel restated that the NTAP will document all airports that require correction, regardless of chart publication cycle. He stressed that the approach plate is not the trigger, the NTAP is. Rich Boll, NBAA, said he understands that initially the NTAP will be the only source of temperature correction airports and that have a correction and that corrections are mandatory, but pilots do not always fly with the NTAP in hand. He stated that publishing only an NTAP listing will not be sufficient, and this list needs to be sourced someplace else also. Kel suggested pilots carry a copy in their flight bag. Rich said this is not feasible, and asked if we could place in the list in the TPP. Valerie said they had discussed placing this list on a web site.  Pilots commented about not having internet access on the aircraft. Rich stated with info in the TPP, at least information is in the aircraft, but acknowledged that this was not a perfect solution. Brad Rush, AJV-344, advised this would require the extra information be in all the books, including Florida, where the issue will never be applied. Lev asked why the information would not be disseminated via D-NOTAMs. Tom advised that to his knowledge, the information would not go out as NOTAMs.  Michael said the difficulty is enforcing a procedure where there is no cue for the pilot on the approach plate, but they are responsible for compliance. Lynette said NOTAMs could be issued, but questioned whether the pilot community wants 200+ NOTAMs.  The group discussed the NOTAM subject, but no clear preference was expressed. Valerie suggested AeroNav Products could issue a Safety Alert to inform users of the affected airports and to point them to the NTAP & AIM for further guidance. She shared that there would also be a list of the airports posted on the AeroNav Products website on the TPP page. Tom asked Rich if this would suffice. Rich said he is concerned about distribution. 
	Status:
	Continue to work AIM/AIP guidance: AFS-470 to keep AFS-420 updated regarding IPH guidance required; AFS-405 will follow up with AFS-470 regarding AIM updates; and AFS-470 to provide a status update at the next meeting. Valerie Watson, AJV-344, will finalize charting specifications, work with AFS-470 to issue a Safety Alert and will keep Jeppesen informed. Item Open: AFS-405, AFS-420, AFS-470 and AJV-344
	______________________________________________________________________
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